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Summary

The ASEAN economies are continuing to grow at a brisk pace, and accordingly their energy
consumption is also anticipated to increase rapidly from now on. In this context, it will be vital to
use energy more efficiently, as well as to give due consideration to global warming.

This project has entered its third year, and the ASEAN Center for Energy (ACE), our ASEAN
counterpart, is engaged in increasingly full-fledged and substantial energy conservation activities,
thereby contributing to the spread of awareness of the need for energy conservation among the

people in ASEAN countries.

Especially, it is notable that the results of the project were summed up and the future action policy
was discussed intensely with Japanese experts.

In details, creation of a database, benchmark, guideline for energy management was started in
order to share the accomplishments of these 3 years within ASEAN countries. This theme was
discussed at the Inception Workshop, which was held just after the start of the project of this fiscal
year and at the Post Workshop after the close of the business on site.

Formation of a working group by a representative from each ASEAN country was resolved at the
workshop of end of February 2003, which means that a practical framework to back up the

database, benchmark and guideline was built.

Specific details of activities through this project for this year are as follows:

Nov. 25 - 26, 2002 ;

Participate in “Inception Workshop of The SOME-METI Project on PROMEEC - Buildings and

PROMEEC - Industries” (Singapore).

(1) Policies for energy conservation promotion for building & industry sections, and
energy management & typical energy conservation technologies

(2) Explanation and discussion of Action Plan for 2002FY project (building & main industry
sections)

(4) Determination of a rough schedule for the building and main industry survey

(5) Exchange of views on benchmarks for energy consumption in buildings

(6) Exchange of views of the future project development

Dec. 10-19, 2002 ;
Energy audit of the garment industry in Cambodia and iron & steel industry in Philippines (first

survey)



(1) Introduction of energy conservation of garment industry in Japan
(2) Audit of 2 garment factories in Cambodia

(3) Preparation of audit of iron & steel industry in Philippines

Feb. 10-21, 2003 ;

Energy audit of the garment industry in Cambodia and iron & steel industry in Philippines (second
survey)

(1) Introduction of energy conservation of iron & steel industry in Japan

(2) Audit of 2 iron & steel factories in Philippines, explanation of results and discussion

(3) Audit of 2 garment factories in Cambodia, explanation of results, discussion and additional

audit

Feb. 28-Mar. 1, 2003 ;

Participate in “Workshop of The Working Group for Benchmarking and Audit Guideline

Development Projects, SOME-METI Work Program” (Yangon, Myanmar)

(1) Report of results and discussion of audit of building (Vietnam & Myanmar)

(2) Report of results and discussion of factory audit (garment industry in Cambodia and iron &
steel industry in Philippines)

(3) Introduction and discussion of creation of a database, benchmark, and guideline in Japan

(4) Case study of creation of a database, benchmark, and guideline in Vietnam & Myanmar

(5) Introduction and discussion of implementation and concept of the development of bench mark
in ASEAN

(6) Discussion of future policy and plan of PROMEEC Project (building & main industries)

Considerable cooperation was provided from Cambodia and Philippines, which were subjects of
survey, this fiscal year.

At Cambodia, audit was carried out twice at M&V International Manufacturing Ltd. and June
Textiles Co., Ltd. (Cambodia) at Phnom Penh.

Cambodia is just at its start point of development, and electrification is limited to urban areas. We
had full support from the related organizations on selecting the 2 companies. Garment industry is a
representative industry of Cambodia, and many administration officials attended the workshops

and the first audit with enthusiasm, to absorb experience and information from Japanese experts.

Philippines is on the way of further development, as for iron & steel industry, because of the
import of cheap slabs and billets and appreciation of scrap (raw material) caused by the robust

economy of China, the management of steel manufacturers by electric furnace is in a difficult
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situation.

A large number of companies are suspending the operation of electric furnace, and the furnace
operating companies are diminished to only 5 companies in these days.

To determine the Target Company at the first audit, we visited Philippines Iron & steel
Manufacturers Association and 3 iron & steel manufacturers, and made a request to make
coordination for the second audit.

By the second audit, the slabs and billets price run up. 2 companies, almost at full-operation,
accepted our audit, and audit was carried out at an electric furnace factory of billet production and
a rolling mill factory. A large number of engineers, more over the attendants from the Ministry of
Energy, participated the workshop to acquire Japan’s energy conservation experience and
knowledge.

However, we could have fruitful results by these audits for both parties thanks to the cooperation of
administration officials and ACE persons. We believe that the proposed measures for energy
conservation are significant points to improve the current situation concerned.

We would very much like to see these proposals put into practice at the earliest opportunity, and
the reference materials and actual experiences are utilized effectively, disseminated in ASEAN
countries and become the base of future activities, thereby enabling us to contribute to the
conservation of energy and presentation of the environment in the ASEAN countries.

Finally, we would like to thank all those at ACE (ASEAN Center for Energy) along with the

organizations and factories involved in each country for their cooperation.
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1) B RYT OxI R

IBEE & ORR CIXER OMEMBENE > T\ D, 2O OEEMIT T/IED Vi
ETTVDN, EESHAMETRNI LI X 29 L A S, BRIRISTAIT TOAME WA

el b TN D,

PEEIT [—o0WE] BROZF2ZRHAL TV MEREFRIETNRBEE ST

50




~

L L, AERAEESTHT AV ABH RO TITEZ TV B BB ITRE N &
FRDHTEAD,

TAVE, FTEBMEEELS LTOFETH D, DRI TICT 2@ EELE L
T, BHRPOEHLTWDHDIEARTH LM, 7 AU WK HEMED 1999 4 HAF L 2
B3 THMTHE2MTHY, 1992~1999 FDRFTH 7 7 U AT ERl>T2A0L 72
STW5h, v, TAUME 1997 £ 7 ABZE ) Uik, BRI TICxd 2881
JGEBBNCZIRY . Loy b R RBFE D D o H—r8— MZIZ LRV E W9 gt a - T
ap

7 IR T ORREE L eI ¥

I, Pl EATIFE A RSN Uk Riel) BOXK R+ b— FE 2000 45T
1 F/L=3800~3900 U = L, 2002 £4E Tl 3900~3950 U = /L DFIFHTHEHE VTN,
R TT THENBERIZE DAL, KR —RIZEHA L TOWDHRETH D,

SME D DOEHERE 1T 2000 FFHE E TIREAMER Th > 72, L LBDE (Hotel Ak %
Ete) MMA~OEERKRIFGIHEML, Fio, BRBM~ORE TIIRE /B RR L
T TN LTV B, 2000 40 R S AT P IR G TREUER P I3AD 60% % 5D T
V. =X —HIEK 16% Th o7, BUEORMSHIT 200 a2 2 L FbitTn
Do

EBHIT, TAYIPRRERICEZ DEBIIEFICRENLORH D, 1999 FITIE, #E
B O R YT OENEERERH D 80%L EE KD, Lk EDKEIET A Y
AT ThHoTe, £lo, DAY T ORRERITRE, TE. FE»DOPHRERIC
EOBEEICES SN TRBLTETNDN, TOEEFERNLELTT AV IR RTT
IZRD TV DOEALEER D Y THNRY BB TNDLERLEATWD, £, it
ORI T —H 2 RE, —REERENRLTH D, —FH, TAY IIE R
T HEEID L TOFE EIFICEBHTH D LIXE VR, 2 LAB VR YT O
SN ELETHDZ EEBBICEMA—F A 5O 525 T& e, $kbb, 77XV
T ORI T RO T EEER L, BUEOH RO T O — TR KOEIHEREDRE L A
L. ZIZEDEEH AR DT FHERBEEEEDEEEDOTRILPCHERICED > TV 5,



2. PHINRBETIZEOHE

B R T RERIPESE DB RV X — WA & 9 A 124729 . ECCJ 1% ACE (2% L Phnom
Penh TN E 7213Z DFEBICH 5 2 DO TIGORE LK LTz, B 2R YT BFHYSHE
IZ ACE 725 Ok EEIC ) L, BIEICEIHE L7- 2 s TI 2% E LT,

PLUFIC, BE SN 2 M TIHOME W TihR 5,

2. 1 #R8TIHE 1 —M&V International Manufacturing Ltd. D=

=4 M&V International Manufacturing Ltd
TH4 : M&V No. 3 T35 (MV3 T.5))
FFT - No. 1623 Chac Angre Kraum, Phnom Penh, Cambodia

Tel: (855) 23-425 041

B =y hv=T (B—%—)

HEPER 5,102,531 5 (2001 £E%EH%)

XA #3000 A (NAHX v 7 80~90 A)

IR - 8 W[ &hH5 (7:00711:00, 12:30716:30), 1 {EBEMAH]

FELAE - MV 3 THOMAEK T — 2 — 11T 7,
Athix~aA4 (FE) I2dbv, THF~IAIC 1 T, B RU7TIc4 T
Bhd 5,



/A2 S
General Manager

1TECER AT Production Manager Other
Officer for all MV 3 Departments.
(Mr. Weny Wei)
Washing Linking Finishipg
& Dyeing & packing
Energy Sect.
(Mr. Su Chin Pha) Shop A, B, C, A&C
Generator Boiler Maintenance

[—2—1 W3IGHEER

R [ L3I~ I AN H DAMERDO T T —F —DHhEAEEL TN D, L
O - FEIIE T I ARERE L TBY . MV 3 TIEAOFE RIS T
HFED ) N~ a2 R L TWHDNREE & ORREZ T,
Z OEHT 1994 FEITERSL &, MV 3 TOEZET 1997 E BT bii T
Do MFMAEERIL 500 TERY THY . &N USA, EUE~DOEHHHTH D,

=X —IFENCNLBAEIND Z D, T~8 ANEFEDOE— T
HY | PIE2 APIRIZIRD NS = IR L TWDS, 2 HOZERAED
Br. CHANIEEEBE LTRY, EEROE L DR B— I RHZH~K 1/
SOEFER L TR> T,

TRAF—PFITES) & AMSG T, ENIEFIT Diesel FEERIC L D HFERE
BIZHH > TV D NEERAZEDOFE SIZ EDC (Electricite du Cambodge
VIRV T BB PBIEAL TV D,

RA T —HITITRIIKRB LOEBMZEH L TV D,



2. 2 M&V—MW3IHEDHEEEREN

(1) &
A T— No. 1 R4 7 —  RRIRERA T — 4,200kg/h
No. 24R4 77— BIfiAAT— 1, 560kg/h
No. 374 7 —  HIARAT7— 783kg/h
No. 4 R4 7 —  RRIKERA T — 6,000kg/h
= i 380V (RZ v A72 L)
PERL TGN & U C Y adiiE . Vo, moiRb. REEUEE. R, T e BREA,
ZEFAEEEN D D,

(2) LERERX
I—2— 212 M&V—MV3 TR EXZ =T,

(3) BRI
3000 A~4000 A 1 {EBEAH] (K9 1000 ADFEREHR WS E R 5N 5)
EESIERIZ 7 0 00~11: 00, 12 :30~16 : 30 ® 8 K¢fH]
TRV F —BE O L 16 AT

(4) = RLX—{4EE
2002 FEDFEIFR = RN F—EHBEAR ] — 2 — 1ITRT, I TITRTEFIT MEY £
H5ATF L7 Data TH A,

RI—2—1 IRILX—HEE (2002 %)
(1US$ = 3, 950Riels)

FAE MEE=g 1 HiAilh THEER (US$)
Bl kL/y) 927.6 US$0. 25/L 231, 900
Diesel jl1 (kL/y) 480 US$0. 35/L 168, 000
w5 (MWh/y) 214 600Riel/kWh = US$0. 152/kWh 32, 545
ot 432, 455

I— 10



3F: Knitting & Linking
Generatons 2F: Knitting & Check
& A 1F: Warehouse
Boilers Ater
/ |
A
) v ¢ Irgning,
Steant Dyping & Repair W sh*g
Washing (Shop C)
v Ironing D
& Check
(Shop A) (Shop B)
Packing QA &
& Packing Warehouse
Shipping
Office
Gate

I—2—2 M&YV International Manufacturing Ltd. MV3 TiF(IECEX

I—11




2. 3 $&8TiE 2 —June Textiles Co., Ltd. DHIE

SH4 GIMMILL Industrial (Pte) Ltd. (RAMATEX/GIMMILL Group)
June Textiles Co., Ltd. (Cambodia)

T4 June Textiles Co., Ltd. (Cambodia)
{EFT : Russian Blvd., Borei 100 Khnong, Sangkat Tek Thla, Khan
Russei Keo, Phnom Penh Tel: 023-883-338
LCTL A aT Ny =T (ERE T—2 %)
e 117 T3 % — A (2001 4E5E4%)
A 4,393 A (2002 411 3 30 H) (P#AHEE 30 A)
s IR 7. SHEHIENES 2 (H PR
(6:15714:15 (7.5 hours), 14:15 "22:15 (7.5 hours))
MR - June Textiles Co., Ltd. (Cambodia) DA% 1 — 2 — 3127,

At A R—=NTH D,

Managing Director

|
General Manager
(Mr. William Ong)

Shipping Manager Production Others:
(Mr. Yi Sockom) (Administration
IT
Planning Security
Clinic
Book keeping & Secretarial
| | assistance)
Main Store Cutting Dept.
| | [ [ [
New Factory Old Factory Mechanic & Sample Follow QC Dept.
Sewing Dept. Sewing Dept. Maintenance Dept. up Dept.
Dept.
(Energy Group)

I —2—3 June Textiles Co., Ltd TiZ#H#EX

I — 12



HBREMEEE FTHIES VDR VCHHIAERO T T T vy Y EERICLEDY
2 TNV EAEL TN D,
T DK 1992 FEITEER L &4, BREIT 1994 FE BT b T D, 1997
RN HT Y % BERR R T Bz L € BUE DRI AR PE B 117 3 &4 —
Z (2001 FFRERR) Lo TWD, 2N USA, EU~OHTh 5,
TR XR—JRITE S &AM T, ENITE LGNSR E SN TWDS IPP
(Independent Power Producer) Diesel &AL/ DEXEIEAL TV
775, 2001 472513 EDC (Electricite du Cambodge 7 7R 27 & F1454t)
DO LEEAT DI LTINS, 14:15~22:15 ORFEHIX IPP 225 OFE
H% . ZOMOREEE X EDC B EHE-> T 5,
RA T —HICIIAKEAKRB L O Diesel EMHEH LTV 5,

2. 4 June Textiles Co., Ltd. Dx{fELEH

(1) &
RA T — No. 1ARA T —  EHfiARAT— 783kg/h
No. 2R A T —  HARAT— 500kg/h
No. 344 77—  HIiAAT— 300kg/h
No. 4 ™A 77—  HIfiARAT— (v A T2 )
B 22kV (R 5 & @ 22kV/400~230V, 1500kVA 1 %:dH )
zyaryrsryt—
No. 1> 7Ly —  12.95m*/minx85. 9kW
+ UF—=7%7 1n’
No. 2> 7Lyt —  37kW + V=7 X7 In’
(No.3 a7 L yH—L i)
No. 37 L w¥—  37kW

BER TR & L ORI, BRI, 7 R B, EREES S5 5,

(2) LHRdEX
I —2 —41Z—]June Textiles Co., Ltd @O TIGRENZ R,

(3) BRI
4393 A 2 {HFEA ]

EAERFIL 6:156~14:15 DN 7.5 B, 14:15~22:15 N 7.5 EBFE] DA F 15 KR

(4) = LXF—i4EE
2002 AEDOFESER| = RV F—HBEEA R ] — 2 — 217 T, 2 IR TEFIT June

I— 13



Textiles f:22H AF L7z Data TH B,

£l1—2—2 IRILX—HEE (2001 512 A~2002 &£ 11 A)
(1US$ = 3, 950Riels)

FEXHE HH & ==Kl HEKE (US$)
IPP &S (MWh/y) 1,676 480Riel/kWh = US$0. 122/kWh 205, 168
EDC &4 (MWh/y) 2,170 480Riel/kWh = US$0. 122/kWh 265, 165
Diesel 1 (kL/y) 198 US$0. 35/L 67, 747
&t 538, 080
R

BT (3 FEFET)

2 [ AT 3P - e

LY (APEEEQ)

ARE W, AE () 2 B el
3 gt s by — o D 1B R, el
O . T, HE C)
LB < A -
kT T
Steam
IPP 557k
A 55T =
D O 5]
‘ Gate

I —2—4 June Textiles Co., Ltd. THEERX

I— 14



&

W
¥
=111}

i

WY T 2 LT D TR AR, @ESh 2R THEIC W TRGRGE TR - =
FX —HENE - PRI EREZ OB, BT RVFX—HEEOTZ D DUERZIR T o L &
BT, B TY—7 va vy 7a2bE L T, AARDE T RV F—HI08 = 3 ¥ —5ih% 4
I LA =R —Ei#kom L - BEEMEZRD 2L ThoTe, SHITIE, HoxLF—2
WrEhtitk . ASEAN E[E D [FIFERERE DERE « = R/ X —BWr kil L~ LS 2 B2 L, ASEAN
A = RV X —HEE R DIEERE = RV X — W TR 2 WL D 120 DR 21T 5 DAY
TH b,

TN Y72 > L, FAEE 2B TITR - 7=,

F1RBHRETIX, FELEEOY—2 v a v T &fileol, EEOZ ALY —BWOR
AV MRHARDHHETEBRIN TV DIE XX IR LML THH 5 Z &I28
O,

ZWnE, FRNCEM LIZERIRIC L 2R E . ERRO T T ACE 237 Lo ¥ LBl
Wr 7V — 7 3 RE B PI R OFFE T CHIE LTI e T 2 2 Wil & 2 [RIREET T T1T o 72,

52 RBIHIFRAIL 1 B H 2B O RH LA =3V F—8ERE b LT VAR VT BUFH
W (12 - gh « = R/LF—4 : MIME : Ministry of Industry, Mines and Energy) B
Rt BLOE 2 HOFHEICHH Lz, SHIC, TONKREHRT H-OICHERMOZ
Wral & 21778 > 72,

3. 1 ZHODEDHA
B NX—BWiHEZ T ANEZ &S L T 243 s bz 1 k- 2%k EIC& 1 H
SOOI E o T,
1 ROZWrFHA TIEMIME 38 X VECCT 7 B A RO ZBTRAE D W& &2 L ERIZOWNT
#i£t Plant Manager |ZFiH] L7z, BREOEZEN I TV e, FTR2ETIY
BB % Ui, 20k 20T 1L ITE MEO[RIE R, MALIZEY % R
DA EMT 52 LI Lz,
BWEAE I L7z st i AR S H S U R - BER - 7 7 0 7 BB
FOr 7o TRENFHTH ST,

B, BS TOEERZIIMEE bM< T O, RUZRTHERIF LN o T,
3. 2 PHHREEDEE & EHEDRIZEHER
HERL T8 THEDN TV D =X F —(3,

I— 15



B (HFHEEBLOEE) : I - Vot - ik - etk - Ko7

77 TR O, RIS

AR TA\ L DEERE - Geta bl ooiR R P
RGN TN D,

L7228 5T, FEERED & IEXZE OEIESCPEEAD [BICIRBL, R A T — 38R & Bl 3R
SRAELHFARDL, SHICZRA X —HHEORE W T a7 Ly O E
ERERDZ LT LT,

F£72, ECCT 76 OB RIEIZZW BRI IT T TIC 2 4RI > TV, B 213
ff SN TR oTe, LTER-T, 2ZH6006—D2— DB LN bEIE AR <
Z &zl

Questionnaire & N DRIZIZIF OERITRT,

B COFHIIR H 2 OF —ZIWEN R SN TE LT A B OE A SHA
THERT L E VIR TH -7z,

RRAFICEHER 2 I A1, IS KA EEEITR DO SOHEENHKD L olcLizn e
BEREOMIE S ENT, RO EFICEDLZHE2H/RNWEALS, FRFICEL <
OB r ABIZIRD NI 2 H V1D,

PR Troa—)L

P ZIT /-2 25O THITEH 5 E Phnom Penh HiNIZH 0 . MIME O T
B i3& Liehoiz,

EHHH 2SO LN, ZALOHAE T IR » 2ILIZH 1 AS5>DZWTH
HElpolz, Eo, M&V W3 TG TIE, WiRNEFE—HD R I TR, W RY T 5E
—HHEFED 2 » AT A D T2 D ESN E R Do T2,

DM AT Y 22—V FRART,

1 RFRAT : 2002 4F 12 H F2fii

1290 (H) ==xArX—RtBLOEZXLF—IZET LY —
7 v a v 7BME (MIME, ACE, ECCJ Z0)

12 A 10 B (k) MIME TRl o %l - 51

127311 8B (K) M&V MV 3 T334
SIMFARAIT, ZWFHA BRI, T8, 2
L EMFERIEATF

12 A 12 H (K) June Textiles Co., Ltd. T33#5R
SINFHREIT, WA B, TR0, Bk

I— 16



LEMEREZEAT
127138 (&) MIME CTEZHfEOE LRI T v 7T v 7 I —7F
7 v 7 FE

2 YRR : 2003 4F 2 H 3

2H1TH (A) MIMEIZTI1RZEFAEDORHR (ErrL¥—UER)
L PSRN ONT -

2H 18 H (k)  June Textiles Co., Ltd. T33#hf
1 RZWRAEDORER (B =3 F—UBER) O,
B L ORBWIEEM L HRATF

2H198 (k) M&V MV3 TR
1 KZWRAE DR R (BT R X—8ER) O,
B L O Wr i E & AT

2H20H OK) MIME CRZWHEE LD LEBBEBROELE,
MIME = R/ ¥ —Hl R~ D

2H21H (&) MMEIZTZEREEDOE LD,
MIME Bl KEL A~ = R )L X — U BER ORI

I— 17



4.

4.1

(1)
1)

(2)
1)

2)

1)

TR RER R

M&V International Manufacturing Ltd. ®Z WAL

7 4 — BV R EEE OB H AR LER Tk

A B
No. 1 3&FELE{E : 500kVA, 400kW —
No. 2 3&H&: : T20kVA, 576kW JUBILEE GENERATING SET, UK

ﬂl
i
W

: T20kVA, 576kW JUBILEE GENERATING SET, UK

A

7 :30~11:30AM, 1PM~5PMIENo. 2, 3FEILEZFEL L, LHLAME 08> T
WD,

KNLEDC(B M) b EE L, LHAREZ ENR>TW\D,

ZWr4 B No. 1 : 250kW, No. 2 : 230kW THFF 480kW FREE DR EH 1 (THARN)
ThoT,

]

Re
R
i
R

=
o}
i

30 - 400V EJE A EDC (BN FE) LW HE L T3,

A 7k
EDC (BB th) 7 BT E KB ORsE 4 CHELZ L T\ 5, KRR L OCEBERIT
EDC L L. IREL TV D,

B /1 E (34 13000kWh/m TH 5,

A T — Rl D BB & 71

BYEE S

A RAT— AR 4200kg/h X 10kg/cm® Y I ] Jo 4
LAT CHEN WORKS CO.LTD, TAIWAN

B ARAT— 7K %6 3450LBS/h X 10kg/cm®  #{E7Y
FULTON BOILER WORKS. INC., NY

C RAT— FRIE L 1725LBS/h X 10kg/cm?  HitHY
BARA T —LE—A—T

D RAT— 7838 B 6000kg/h X 10kg/cm® A&7 7 1 i 7

ARA T —LF—A—=

I —18



2) #EH L
DA Z— 1K, FIZ Dyeing, Dryer, Ironing LFEIZ Tkg/cm® XK 245 L T

2,
(4) MR
1) RN =
Shop A : ZHOFEIRPT & 36 4TORKIH () MBI Z 0 L T D
Shop B : ZHEOFFIRP & 18 KT ORI (k) BB Z G L T\ 2
BL, KR BBITETTR Th 5.
Shop C : ZH O IRPT & 266 KT O RKH (4 M EZH LTV D

Washing & Dyeing : RKH (4f%) FEBH
Shop A & B: ZHOFEHM & K+ (B BBZFHLTWD

2) EHIGIE
IR IER i T ORI (%) B L ORERIAITIHT IS LA T T D

EHRR A TR B O /IR & R (i) R L 20 LT 5

4.2 June Textiles Co., Ltd. OZEAE

(1) T4 —EBAREBEEORMWLAL L EH A
1) s &
No. 1 F&EELEE - 350kVA/280kW PERKINGS ENGINES LTD, UK
No. 2 F&EIERE © 500kVA/400kW PERKINGS ENGINES LTD, UK
2) EHAKHIE

RELBEOEMRIZIPP S TITo TR, YEAEIIZOENZEAL TS
2PM~10PM (% 2 B OFREM-E LV B L THARK 700kW 2 /x> Tnb,

(2)
1)

i
e

ff DR AR & 7k

KA

=]

o}
i

i
EDC(EJ1nAE) kv 22kV 5 EA LTV 5, EEEZIE 22kV/400-230V, 1500kVA DR
BETbhD,

e

2) EHFIE
HAIEDOFT, EDC (BN % 6 AM~ 2PM OREEH TEHE L TV 5,
B EB L OEERITEC EHELBEEL TS,

I —19



(3) RA T —RAEORMEHAE & EA ik

1) B

No. 1A RA TF—: #ARI& & 1725LBS/h X 10kg/cm*> FULTON BOILER WORKS INC, NY
No. 2784 F—: 7R Z&H 500kg/h X 10kg/cm?> MIURA BOILER CO. LTD, JAPAN
No. 3R A T —: 7RI & 300kg/h X 10kg/cm?
No. 4 7R A T — HARX
2) EHGFE

BAEDHT, No. 1R A 7— 13 TEIZ Ironing TRIZAA 77—
H O 285577 3. 3kg/cm* B JE CARK EMH L T\ 5,

(4) =7 —=ar7 by ¥ —afi O fmfitk & EH Tk

1) s &

No. 1= 7L y¥—:  12.95m°/min X 85. 9kW (INPUT)
BKOOM WADE, UK

No. 27 L wH#—:  37kW 0SP-37S5AR HITACHI, JAPAN

No. 37 L w¥—:  37kW 0SP-37S5AR HITACHI, JAPAN

No. 17 Ly —HUVF—Txr7 1 m

No.2 & 3av7VLyV—HIF—T%7 : 0.3n°

2) ENHIE
HIHTH D Sewing Machine I[ZEZENLETH D=, HH6AM B L, KED
IOPMIZ a2 T Ly —%EILESETWD, 3EDO LT Ly —FEE Tl I
THEY, BIEENo. 1 a7 Ly —Il Lo TLHIHHB L T D,

(5) MRBAR R & EH Tk

1) ¥y
1RERRS AR, 2BENT A v - i - IOEES, SRR I VRS, 40
SIEAEL « W= TH 205, EfRICIRIE B O RAZE D &,

2) IR

1S = PR 2~ 3B IV AMEES TH 508, RIS B o AL E

D3R,

I —20



5. HIXHE-AERER

5.1 M&V International Manufacturing Ltd. ®EAZE. BIEHR
(1) T4 —BLREER
L2, SRBEENBHTTHIN, T4 —BL T OHEH ANAERNHA &
LTV,
No. 2, 3FEILEDYEH A Z BB L, 3kg/cm’ AR AR EIED,

(2) RA T —bi
RIATYEBIOT A v TRTAKEE., Mo ThHLBINH -1,

1) FIA4Vv TR 25A 78R TP - 10 & AT

26A KA - 3w/fEPT X 10 % FT=30m
2) TAn VTR 25A 2RI 8 & i

26A ZREELE ¢ 2m/TRAT X 8 R AT=16m

(3) MR
Shop A, Shop C, Shop A+B TIERI: (4 BEANAZNIZ/ER LTV 72wy,
INHLEMBEITL, HEZRXNVF—IZHKT XETH D, FrellBBARER L Z RT3,
R X OVIE SALE XX E DN 72 o T2 720, 2 THRERME TR L TWD,

1) Shop A TOXRIIIAD SUT/IEITIC L DHRERIEHE R (KT —-5—1)

Pressing Checking & Boarding A
840/805 850/ 75 oom 6m
®
2m
T A
lm 15m Im 25m
> |4 > |« 30m
o 1pm
Office
© 5 Y 1m
Pressing Checking & A
850/830 Pressing 6m
735/690
A 4 h 4
.
50m

O B3 B E I 7E
I—5—1 Shop A TOXRHABHADRL/ELTICK HBE

I—-21



(f7) 840/805 840 XK H-FREA & JF 0 FREA 0O [ 5 23 S kT e D BREE (Lx)
805 |3 K HHEBH Z Y4 4T g O B E (Lx)

2) Shop C TORIMIAD SIT/IEITIC L DBEREREE (K1 —-5—2)

A
846 A 880 1120 i 3m
@ % S A
First Light Overlock Section
L : Buttoning Settion
g?&‘ii'ﬁng Sectipn Labeling Sectlion
19m
{ 6m 16m 11m 11m |2m \ 4m 30m
N P >« >« Ll Wi o
& 280 Second Packing \ 4
Uhecking Section A
Ironing Measurjng | Section
Section Section 5m
® & & 4
Y 1180/1100 | 131/125 Y 830/820 ISm
\ 4
< 50m >
O FME BRI E AL
I1—5—2 Shop C COXHEHD AT/ BATICLHEE
3) Shop A*B TO XM D LT /THATIC L o EERER R (KT —5—3)
A A
630 601/570 430/420 6m
@ Py A A 4
A\ d A
Lighting :
Sew Label Section Mending
(Inspectjon)
8m 17m 17m an 16m | 30m
< > | gnl >« |
648/640
298 490
fa D D A 4
2 M A M d\J A
Sort Size Sew Label ending 6m
A 4 Y
< 50m >

O B3 B E I 7E
I—5—3 Shop A-B TOXHBEADRL/HLTICK HEE

I —22



5.2 June Textiles Co., Ltd. MIAE. BIEHEE

(1) RA T —&M
1) TA0 Y TENMNSD FLUATFORENRK[UTHB SN TS,
CTORLVUVERREIRL, Ao T7—FKE LTHERT 5,

2) RAT—~AF—L~y X ~THMOARKEE N H UIRREGE mRE 135C) T
»H5B, I-5-4 12K A4 7 —ERHKERT,
Z OMREEEIAREN T2 L TE =R L X —% 1305,

Steam to Factories

AN

No.1 No.2 No.3 .
. . . Bare Pipe,
Boiler Boiler Boiler
Surface temperature
=135C
1725 500kg/h 300kg/h

LBS/h <l Steam Header D

I-5-4 KA 5—ERERKR

(2) a7y —&kiH
ZWBHY% A No.1 27 Ly —RN#EfiEZi1 Tk Y, Load/Unload %Y ik L Ci#
LT\ 5,
im0V —T7 2 7 EFREL, 3EOI LT Ly Y —IT X DB M A B
HLAZX VX —% 1305,

(3) MBI
# T8 4 B0 Cutting Machine O ¥ EXT # B AT APALIE 2371, & 512 50em
FRESRANEZ TP 2 & CEEmBEIIRIFICSETE 5, REMICITMISRE
BEBWOTZ ENARET, KIEREZXAXF RN TE 5,
[FI4EIZ IH T4 2 B0 Sewing Machine OH AT S EALE L FIF % 2 L 24257 5,

I —23



6. HIRLF—RELHHFHR

6.1 M&V International Manufacturing Ltd. ~DfEE & BfF5hE

(1) T4 =B Punb PN 2 OEEIL

1) HEH A DRI i
No. 2, 37 4 —BNZU T U OHPeHAK I NMIEZ R % Fiak L CTHEN A DOEARY
AT Do HEHT ADENEN T R /L ¥ —T 3Kg/cem® AR & FAE I TR A A 7 — L OFH
L. fRITIERA 7 —CTHEAT 8B 0K AR 2,
BT —6—1127 44— Bz DUl 206 ORI G IEZ RT,

Exhaust
Power to Factory T 3kg/cm? Steam
A >
| 3
No.2 Diesel Engine
— NO.2 Generator E— Exh
720kVA/576kW xhaust
4—Fuel *
l <4 Water
No.3 Diesel Engine
—| No.3 Generator =
720k VA/576kW — Fuel

I—-6—1 T4—EILIVIUHEAIMNLDEEUE

2) HET AOEEIIC X 5 TRz

RS - FEEMT) 250kW X 2 J (B 7% S=576kW/ 5L)
AN 7R U T 3kg/cm’®
P77 A BB R 4BMcal/h at 250kW ([FI#ELD B A TOFE)
PREF D FE BN 10200kcal /kg
PREFO L 0. 85kg/L
BREE (M) Offifs  US$0.25/L at2002 4
WA T 85%
AT HNLE— 664kcal /kg
e 7K IR 60°C
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JE AR R 2296h/y

AR & 45000 X 2 / (664-60)=149kg/h
BEINA Y v o (45000 X 2 X 2296 X 0. 25) /(10200 X 0. 85 X 0. 85)

=US$7010/y (=A28KL/y BREFiTH &)

3) Wi BEA US$9I8600(H A< — A TORLTH)

a. YEHARA 77— 2% US$33000X 2=66000
b. R7, EEME 230 US$3300%X 2 = 6600
c. FEIEM 1 US$ 10000
d. #af LH#E 1K US$ 16000

&% US$ 98600

(2) FIA¥—, T4y TETORKEE ORIE
1) PR ONE TEPT
a. RI7A¥—TRERTORIELRLOEI
25A steam valve: 10parts
25A steam pipe: 3 m/part X 10parts=30m
b. 7A vy LFETORIEZR LOEHT
25A steam valve: 8 parts

25A steam pipe: 2m/part X 8 parts=16m

#£1—6— 1ITIRER LEOEEE % 7,

K1I—6—1 REGLHAOKEHRE

Process Operation | Present Situation Heat Loss by Radiation
(Location) Period (None-heat insulation
(h/d) points)
NI Av— 10 h/d 25A Steam Valve 155kcal/mh X 1m X 10 X 10h
10 valves = 15500 kcal/d
25A Steam Pipe 155kcal/mh X 30m X 10h
30m = 46500 kcal/d
TAur 10 h/d 25A Steam Valve 155kcal/mh X 1m X 8 X 10h
8 valves = 12400 kcal/d
25A Steam Pipe 155kcal/mh X 16m X 10h
16m = 24800 kcal/d
Total 99200kcal/d

2) TR
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BT FNF =TT,
T B R X PR 20 28 XA [ S B 250 RO BT/ (RS BV X AR A T — 2 =K)
=99200kcal/d X 0.8 X 287d X US$0.25/(10200kcal/kg X 0.85kg/L X 0.85)
=US$772/y (=A3.1kL/y B i)

3) BMHHEH US$2850(H A — % TOEEH)

a. PRIBHE 1 US$ 1600
b. {RIENE T % 15 US$ 1250
&t US$ 2850

(3) Shop A, C, A-B DRI (4fi%) RBADIELTIL

1) Shop A TOHELTKIZ X2 FHIZNR

KIFIBIOVHAT 16 O IREE 1T ATIE 1T & A EB b3 72y, Bl Ko (%) BT
AMAEH LTV, LR T, BHIZHI L TEHEZRAF I8 5,
BT R NF = RIT,

RKHBHIRE DG FHAERE 4.3kW(40W X 3 pes X 36sets) TH DM D

HRBA 28 B 0 G 51 B X AR [ R B R[] X H3E 3 C SURE B

=4.3kW X 287d X 8 h/d X 0.8 X US$0.152/kWh

=US$1200/y

2) Shop C TOTHIZHE
e e IE N
KIFFRAZ EOAFHAE R 9.6kW(40W X 3 pes X 80sets) TH 57 5
HRBA 28 B0 & B 1A B X AR [ RR B IRF (] X #8363 < OBk LA
=9.6kW X 287d X 8 h/d X0.8XUS$0.152/kWh
=US$2680/y

3) Shop A*B TOTHIZhHE
BT RFX—2hRIL,
KIAMHIGE OG5 3.6kW(A0W X 3 pes X 30sets) TH DM D
HRBA 25 B D G 5145 B X AR [ RR BN IR FH X #3 R XCRR OB B A
=3.6kW X 287dX 8 h/d X 0.8 XUS$0.152/kWh
=US$1005/y

4) mffikgm 0 (RE)
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6.2 June Textiles Co., Ltd. ~DIEELHEFIR

(1) 74> TENMLO KL EIL

1) Rl oEUesE
TARYTENSO RLUEIRFEEZRT — 6 — 212587, FLAdRA 7 —#K
BLOZOMBUFIHT 5,

Present Situation Drain Recovery

Boiler feed water

To Water supply
Tank for Boiler

Inlet Outlet Drai
Drain rain
Tank |
Steam Pipe| (Atmospheric Discharge) |
- L l
Ironing Drain Recovery Pump

HI—6—2 740 IO KL UEIRAE

2) RLromEiic Xk 2 4hE
TACY TRENDOMEME(BAZHT A )BT R v ERA T —/KICHH

15,

FLUUVEIAER Y PR E L, 1200C X 1. 2kg/cm® TR EEDFAFIKE R A T —FKEZ
WZEI T 5,
a. EHEIEM: A T—FKE 500kg/h

RA T — AR 60%
TAO L TRTORIIEER 20%




3)

R L o Ey =R 50%

KA T —5hR 85%
RA T — ke AKIRE 30°C
BB (Diesel JH) A US$0. 35/L

- BRBHRUAL R 1 kg 2 F84ET D OIS BB BREHE ) 25K 5,

K AKIRE DS 30°CEHUR) D4
(664-30)kcal/kg/10200 X 0.85=0.073kg/kg
FRAKILEE 2N 120°C( K U B DA
(664-120)kcal/kg/10200 X 0.85=0.0627kg/kg

BT RIVF—RIRIL,

R LBl kgly X} BORHE BT 72 X AR BT AR oD b E
=500kg/h X 0.6 X 0.8 X 0.5 X 4800h/y X (0.073-0.0627)kg/kg
X US$0.35/1/0.85kg/L
=US$2443/y (=A 7 kL/y #REHE &)

FAEPEFE  US$27000( H AR — 2 TORE%H)

a. RLovxr7 5n 134 US$ 15000
b. R7. BE 1= US$ 5000
c. A ILEE 13 US$ 7000

1)

2)

&% US$ 27000

KA T —~AF — b~y F~ TR OREE ORI

Preilid i 1 & P
I-6 - 3 DARA T —EE RIS T2 TOREITHRELE RIER L) TH S,
XL LT, AEREER 60m (ZPRIE (PRIEJE 2 30mm) fii -2 9%,

PRIRIC K 2 T R
(FRIESRMTE) 40A B/ X 60m
BMENM:  16h/dX300d/y
PRIEZIIR  80%
(FHEH)
=230kcal/mh X 60m X 16h/d X 300d/y X 0.8/(10200kcal/L X 0.85 X 0.85)
X US$0.35/L=US$2516/y (=AT7.2kL/y A )
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3) REBEAE US$3800(H A~— 2 TR )

a. FRIEHE 1 US$ 1500
b. {RiEH T& 1= US$ 2300
&F US$ 3800

Non heat insulation!

Steam to Factories

AN

No.1 No.2 No.3 Bare Pipe,

Boiler Boiler Boiler Surface temperature
=135C
1725 500kg/h 300kg/h

LBS/h <l Steam Header D

I-6-3 KA 5—ERERKR

(3) ar7 Ly —OBHHIHEEEANLDEH T RLF—

1) BEHIEEEOBAFEIZONT
T —6—4THI =727 2REL, 3BEOI T Ly —I2 K25 EHHH
AT O FEERT,

2) BEHIENEE A X DT
BRTENo. 1l 27 Ly =35 WA Tr— R 7o —FE&#HiRLT\D,
Tra— RKRETIEK, a7 Ly —0n060EMEREZEY HL TWHRNAZ N
ARETH D, TP =P VICEBZETDD LT H, ZRDIZDIAFIK
WIEZ 7 ECEORESN, 20X I ERCL>Tar 7Ly $—o0 ON/OFF
AT D AT LLET D, T — FEENOERZIRIESED ZLICXoTH
TRIVX—NEBTED,
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Compressor Number Control
Method
(After Improvement)

Present Situation

Reservoir Reservoir New Reservoir

Compressor Tank Compressor tank Tank

75kW m3 @ 1.om?__|2.0mf
U Compressed Air

Compressed Air

to Factories to Factories

0.3m?

: 0.3m?
37TkW I
G
N\ |
|
37kW @ I
\4

I Pressure
Signal

| Number
. .. Control
<Compressor Operating Condition L————; Eaui t
Operation quipmen
by Diagnosis Data> Signal
(ON,OFF)

No.1 Compressor : Works

No.2&3 Compressors : Stop
No.1 compressor’s

Load 150A l/ Current

Unload
100A

5sec 5sec

KI—6—4 a>7Lyy—EHHEE

SiglES)
7 u— KEH=/ 3 X0.4X100X0.85=58.9kW
FEMOT 1 — K& E=58.9kW X 16h/d X 300d/y X 0.8 X 1/2
=113088kWh (= v 7' L v — A% 0.8 & HE)
BT FF—5hRIT,
113088kWh/y X US$0.122/kWh
=US$13797/y
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3) BN US$28500(H A — 2 TORLH)

a. EEHIE L E 15 US$ 12500
b. U=z s 2n® 13 US$ 6000
c. PEft L% 1 US$ 5000

Aat US$ 23500

(4) MASREBEORMELEIZLDE =R LF—
1) PP H AL B 28 B (250 O 0 B2 68 T
TR 2 &R, REARHETL2ALZEOMY FFARHEEN N REL THDL L Z

ATHbD, ZOHEITHBEDIZFEAEOFETICHTEAZHDTH D,

a. #1354 #E Cutting Machine # I iiEAH (M 1—6—5)

Lowering of Fluorescent Lamps
Position
(After Improvement)

% 500

Present Situation

‘oo
H=1800
H=1300
p—
Working Working
Table Table

Lower 0.5m the fluorescent
lamps position

I —6—5 FIGABOHXNEUELE

b. [HTH 2B Sewing Machine @ YEATALEZE (K 1—6—6)
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Present Situation Lowering of Fluorescent Lamps
Position
(After Improvement)

‘0O 400
[(oNo)
H=1700
H=1300
=
Working Working
Table Table

Lower 0.4m the fluorescent
lamps position

I —6—6 [HIGZ2EOHLNMNELTE

2) TRIER
E¥G LORET, AN LoOMEEH EEERBRICH L, b, H A2
T HIE, BREITARELE RS,
BRHOBMIELZ TP TR5 2 LItk o T, BEFKEICEZESNS, MEMICIX
BT BB A O T 2N TE, H2R VT —NERTE D,
a. H LY 4% Cutting Machine @ P55
a) BURORIAZEE B4 40WX 2 pes X208 4T
b) MBEAZR BALE 2 T2, [ —MRE 21525 720 OB B
208 T X (1300/1800) *=109 4T

c) HIpEs B2 208-109=99 T
d) A= L¥—5& 7. 92kW (40W X 2 pes X 99 4T)

e) BTN F =R,
7. 92kW x 16h/d X 300d/y x 0. 8 X US$0. 122/kWh=US$3710/y
(RREARFEEZ 0.8 £BE)

b. [HLY 20 Sewing Machine @ T jl|%h

a) BURoO MBS RS 40WX 2 pes X 128 4T
b) MRIAZSHALE 2 FIF 720, F—BEZ2525 700088 B
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c) HIjEias Bk

d) BxFLE—f

128 4T X (1300/1700) =75 4T
128-75=53 4T
4, 24kW (40W X 2 pes X 53 4T)

o) BIFLF—FNEIT,
4. 24kW X 16h/d X 300d/y X 0. 8 XUS$0. 122/kWh=0US$1986/y

(BHAKES 0.8 LBE)

3) BMHEH US$6000(H A — 2 TR H)

a. LG4 CTORBNIELE T TR US$ 3000
b. HTG 2 TORRENELE .5 US$ 3000
&t US$ 6000

6.1

BIRLXF—HREDFELH
Brxx VX —hROFELHELT] —6 — 2177,

FI—6—2 HIRILXE—HEFELEDH

M&V International

=t Manufacturing Ltd. June Textiles Co., Ltd.
= g Cgpswy o US$ ?APSWy o USS$
RigilEIES AR fi 4 1 AR BigilEIES AR fifi 45 B AR
1‘2&;E%§§VV 7010 98600 —~ —~
2. ARKEE ORI 772 2850 2516 3800
3';%%EI&PVV -~ —~ 2443 27000
4 g{%;ﬁ;i‘y%%@é‘ - —~ 13797 23500
5. MRBARE O zh=E 4885 — 5696 6000
S 12667 101450 24452 60300
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7. BIXRLX—HEDHA KA

7.1 REEXOTOELADHE
HET o RAER T —7—10@Y T, EXR. K, B, BEZEREORKE, E0
THERT, FoXrIEHENTWENE LTRSS,

U b N 200 1% 74y 2 R T
— > —> T — S —»> . —> > - —> —»
T W 7y a A 7y
LTS

HMI—7—1 RUEEQHETOER
7.2 IRILF—HEOERRELE

(1) LT —~
L CHE( L= 2 F — AR RS SR 7 — 2 IR LRE#i T %,
(CERER, R, BB &R K EZEOMHEZ LT D)

(2) =mxVvXF—ffEEZ 7T 7T 2,

BleL T, MI—7—20 koI LBoESMENELZ 77 7T 2,

(kWh)

2002

/

2003

\/\/

Electricity consumption

I I I I I I I I I I I |
Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec.

KRI—7—2 IFZOTLK[ERE (H)
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(3) LEOAREEL RV —JFHNE T T 70T 5,
BlELT, MI—7—31CrTEICTHTAEETIE—FDAER L BTN
LB TT 7T B,

(kWh)
(Remarks) [ ] Sweater production volume

Electricity consumption (kWh)
/Sweater production volume

Sweater production volume
Electricity consumption

2003 Jan. Feb. Mar.

MI—7—3 t—4%0E&EE&LBREELML (H)

(4) =¥ —EBEDOIHE
THTHEMAT 2= F—BITEMRICFHIL, 7 =2k, HETE 5L 5%5M
BAZITRHGR Z T T D2 B EZ DR D D,
1) BX BT 4 —BNLVRBEBEOREE)EA —F ORI
& LRENE ) B A —Z ORI

)

A IRA T — A~ OPREE R A — 2 O HUT T
HARA T =~ DRGKITEA —Z DIRTF

0o
s
A

w
H
et

o2 LRRBIE B A — Z DTS

4) MR- 45 TRERIE 8 A — 2 ORI

7.3 EIRLF—Fzv I JRAMILHMERHE
TARNXF—HEOWET =4 AR, = LX—EHREEFEMO S T 755 %
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E. UFDF 2w 7 VAN LERSTERTF =y 7 L, Hx /¥ — LEOMES
35,

1) EER

a. FKIEORDFHFLEREE DM 2 BFET 2 2 &

b. fEHENEOAHL ST, BRNE - ERFEEENELEKETHZ L

c. BEXMEHEZ 7 70bH T, Afd 2 WIEREME L B L TAX IR0 )
d. BAHFBEAITISEED G H D 0

2) ERBBEOEANX—DF =y 7 KA b
a. ZARERE
< R AICE L TE A EIT RN
< NIRIFHEBINTHD N

b. a7 Ly —
- BES TR TRV
- BRI E D . JEREREIR VAR EE DN R < 2R
- JEMEREOME M LEDE T b
- JEMERE O R BRI
-« IR RS 2 45 1 LT % e
- EHBEZBENCK LT, FARERRE LTV D
= il BN v A Bl

c. EEE - RN
© RRBEZREFFITEIL LTV D0
© VR EICRIED DV E 720 )
- MEEFEL WD, AITHEL T D0
FHREE A T — Dy b ERF LD
[ i 5 0 2 A L 7

d. ™A 7 —&fk
© PRBEFRZE KL I TR T H B A
A T —IFBEDORIRITI LTV S
- ARREE ORIRIZIES TV D
- TRERTOMHAZO L ATACERE TN S0
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e. H\E\E»q
© RERFROAREGFTOHEIT 2 LTV 570
- B EFHLTHITLTWD
© RERAEZOFH L TWD 0
- REEITEIED, WEL TV D0
e N =R R R B OB 2 et L 72

f. ZEREA
- IR AT KAMN Z D TR
- BROBESC KOk A H L TE ARuva
- IR O EE I E )
- 2SR OO SEERRE ] & AHE T & 2R
© REERZEME TZEM L TR
7 4V H — & ERIICER LTV 50
- HROEIEER O%E . KSR A RE L2

7.4 HAIRILF—F&
7.3 BN X—F v 7 JAMILDMERERTE 72261, ZOMER
DIFR DT DRFADLIEL 125,
VLR IR SRR DI DE T F VX —FHETH D,
TR LR > THEZRVX -0t a D 5, AT RV F—RathiRix, A=x
NFE—PREBRMBEHELEABRL T, A= RXVX—T 72 a VICEDINERD D,

F UL

FE1. T~ Rarbe—J12 X2 RKEHOEEILIZ W T
FiE2. HRIGEFIEIZHONT

FE3. a7y —DETRXLF—FEICTONT

FiEd., a7y —BHHEICL2E8T=R, I XA R TATONT
TFIES5. EEEE. Ko7 oREREHIEIC W T

FVE6., a—V 2RV AT AL DRI DONEIT DN T
FIET. BEHERHAREOMEMAIZOWNT
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Fik1. TRV FarA—FZI2&EBEKREHDOERILE EH) IZDONT

V. FYUNEEEROERATIOVNT

ZYUNRNERRRCLIRAAAT | ETDRILEELETE, EOEFEDD | E&m ﬂuﬂthjtbaﬁ
BAINEMRILT, BARNEE 12522k wisBAS TS A OUTATO L)
EROERAIFERIN S22k wEBITITad e THEN ﬁtE@ﬂbFﬁmriﬁgtMﬁbbt TEADE
SRTEL +BLTERINCHEDITRHEZES,
I0AERTIcERA (RRFTY-THA) EERRIPSETFTUNGE - IFRRA - EDLTERZES.
AL o EEH |
@RIL » FHH2
BRI wERHEH3
BBt EHAN 522k w
(2 E s
\ |
¥
RATNOEY, 4
‘ BRI
B 10 20 Jof
FYUKIvhO-5

2. FTYUNIVNO-3 VATLERRE

o Br S LA CREERELTUAN. XY ATAETEOL SCRIROIRRNEERL . £-7ENE
ART A RAL » HRRDENSOL » HES T 2 TLEADFERARNEL v BE TV AT LTSS, BRI (L
=7 )EBTASC LIS > TRHNRNZEE<BEASCLHTETARRIRAZDEELrIRTES,
B
T Exmn o Le
2 ok I W S (WL
(5iz) T lome: CariE) -
(i) 243 288
=
b B _ RIS s
e =
o o
LR NO 1 =383 77 EEESER
Al () (enE) (8r=)
HEBSSKW TTEWX3A EEBSSKW
MO 1~NO3 AGUa-0u~F
Vg=-5ud 1.5KW
2. 23KW
ST.Z9KW 33KW SBE.SKW
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VST S
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kyE TEZ-TLOBALPE (. 23TRAL. 522k wCHRSESLLIMATORAS
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. LUDE=0Z2ELTEBOLBURRT (X750 (25Y. CORFYYNIVMO-SOBAERE

O-5&-EAALTHTE. BRARIOEBAERELY. §TRLT -ARFEUPTES,

\ LevisR | ER RV RENE St

aniLetih 1 | mEM |57.25kw|> - 2SKMXISTIRAKNKD.BIXIZ 919,721A
grLewigh 2 |Bmory | 33w | S3KWKISTIRKNXQOSMAZ | 4.440.668R
@rlLeEEh 3 |z |56.5kw| 8- SKWXISTSRAKUXD.B3X12 | 5 357,538m

FROLICEAL » H3STRETNUSFRN2 30 AROUNESFRAT I L LTI,
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Fik2., HEHREFEGEH)IZONT

1 BEOHRRET LK AU ELTHEINYCHBT 300 v F Uy OMEERERD S &
TROEVTHE.

210K

cos 9=0, 88
b R S T

I FYTREER=20X1208=210X0. 2 = 42KVA

? TEMEIvFvyOREsE

Bhstt
BE0OV

%
? RES
‘ [Lj JOKVASFTEE

JOEVA <22
{EFEzaw5 v
HUEAToT
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F%3. aVvITLYyH—OEIRILT—FEKIZIDOLT

o]

\
X~

(1) $F8Y4E (BREIV T L v H) ~OER
(FEHR) 7~15%(1850)DBTH,

(4) IEHZERE, ERIREDRR
(PIS) Ml —JENO.68MPa

(2) BfEd X5 LOER (7kef/cme) 1 50.59MPa
(PR YBBIERLAORI, S R
199 DE T
(3) EE (BT REow=
SELAHESEEOER EnfsEmD | & BSB{IIby—ES) OERNAYTT YA
OMLSAFHERDEIR P b EEQI—Tik. BEEOREL.

(FHEMER) BEETEGORR.

a X0, FROCREL

e T

(5) BEE T 7N OHEE
(PR 1 pIRRONX | OEROHET
S.5kW I T Ly UiEEDE IR .
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Fik5. ERE - R TOREEHEHIZDONT

RSO T EE) /) PRW (3% OViAA R & Qm®/min, J£7) HmmAq, Z1%, L35 &
P=QH/6120 1 L 725,

A% & B ) & OBMRITEEE N, Ek T2 &,
Q=k,N. H=k,N’
P=k,N° & 72 %,

AR CEE N, AR Q, CEliEFD7T a7 —n » -
JAEE QI S B0, HlloZ v i—% 1 -

2 & EE OBUHRIZ OR, 205 OR,IZ72 5 DT,
#1135 OH, R, Q, 75D OH, R, Q, 12725,
Ko —%iko CREAZBD SETHENNIEHEY
B L7, :
ZAUCH LT, [ElEREIE A2 LT N, S N, 2k ” oy él
2% &, 8712 OH, R, Q, DR OEE S OHy R, Q, WRQ (w'/53)
DHEREIZDT 5,

ThbbMBs X oIc, HAZ A=l X EEEHE OIS B, B FAXF—HFThH
B ENDND,

MR SRR X, A N ZEEENVVVE) 2 T 2 00—k T 2,

| P Ry

[E #H (HamAq)
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Fik6., A=V IR VARTLIZEBRIRILF—HBOHFERILIZDONT

|.EHERT. EVFHBO0
EHEORBAYRLNSTF r—ELI LY -DER,
EHERERICLARESOER BT,

2 MEHErEs

BEHIAERFER T —HEL I YV OER.
3, EREFr—tENwy
BESX1—EYIRBICESEES [75dB1].
BTHEEE (A 7 3 V) BB IS & 2 HE A XENOXTE.

4, Qv N7 ER
T —HI X 2 ¥ (1500/1800rpm) DRAE .

5 mOEFE
RECBAREEEYRLBMARCLIIRLE
—-3dA FU)ﬁEﬂin

B ARELGH 2V AT LAFAILEIRFERD
EiR.

A—DEEILH A ZBHORR.
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ECONOMIC SITUATION
COUNTRY OVERVIEW

Cambodia located in South East Asia borders by Thailand and Laos to the north
Vietnam to the east, gulf of Thailand and Vietnam to the South and the west part border by
Thailand gulf of Thailand. Cambodia has a total area of 181,035 Km’ divided into 24
provinces and one municipality according to the final census results of 1998 shows the total
population of 11,437,656 and 85% of the people live in rural areas and mostly based on
agriculture. The GDP per capita is varies between $240-$290 with an average growth rate of
1-4% (1997 - 1999). Literacy and education shows adult literacy as 68.8%, literacy rate are
highest in Phnom Penh with rate of 90.9%, 74.8% and 82.2% for both sexes (see table 1)
when compared with these rates, the rural sector rates were substantially lower and the male,
female and both sexes literacy rates were 77.9%, 54.7% and 65.2%respectovely, as expected,
male rate were higher than female rate in all sectors. Adult literacy rates appear to have
increase by approximately 2.5% during the past few years.

Table 1 : Adult literacy rates by sex and Status, Cambodia

Type/ Sex Cambodia Phnom Penh Other Urban Rural
Both sexes 67.8 82.2 72.9 65.2
Male 80.0 90.9 84.0 77.9
Female 57.7 74.8 63.7 54.7

In common with other countries on the region, Cambodia possesses unique cultural
and natural assets that have considerable international appeal. The most well known place in
Cambodia is the temple city Angkor situated about 300Km North of Phnom Penh in the
province Siem Reap, just a few Km from Siem Reap town. 95% of the population practice
Buddhism as their religion the remaining Moslem and Christian.

1 Geographic condition including land use pattern and ownership

The tropical climate varies between 20°C-35°C throughout the year fully one-forth of
the total land and of the country is appropriate for cultivation by geography condition the
country divided into 4 regions: Plain region, Tonle Sap region, Coastal region and Plateau
mountain region

2 Demographic condition including rural urban migrate
The final population of Cambodia as on March, 1998 according to the 1998 census is
11,437,656, the population of Cambodia by sex and urban rural residence is given in Table 2.

Table 2. Population of Cambodia by sex and urban rural residence

Total/Urban/Rural Both Sexes Males Females
Total 11,437,656 5,511,408 5,926,248
Urban 1,795,575 878,186 917,389

Rural 9,642,081 4,633,222 5,008,859

Refer to the 1998 census 4/5 of the population live in the Central plains, which are
dominated by the Mekong River and Tonle Sap Lake. Cambodia's population density was 63
inhabitants/Km®> in 1998 in comparison to that was the density of population 37
inhabitant/Km” in 1981 and 54 inhabitant/Km? in 1993. In 1998 the Plain Region showed the
highest density of population (235 inhabitants/Km?) the Province Kandal with 300
persons/Km?; with the Capital Phnom Penh 3,744.5 persons/Km’, followed by Takeo with
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222, Prey Veng with 194, Svay Rieng 161 and Kampong Cham with 164 inhabitants/Km®.
The lowest density of population was found in the Plateau and Mountain Region (17.5
Persons/Km?) Mondulkiri with 2.2 Persons/Km* Stung Treng 7.3 Persons/Km’, Ratanakiri
and Preah Vihear each with 8.7 Persons/Km* Kampong Speu with 85 inhabitants/Km®. The
Coastal Region shows identity of 49 inhabitants/Km* and the Tonle Sap Region shows 51.8
Persons/Km”.

Compared to other countries in this region the density of population of Vietnam's Red
River Dilta is more than one thousand in habitant per Km®.

3 Administration

Cambodia is a constitutional Monarchy King Norodom Sihanouk is the head of state.
Prime Minister head a government The National Assembly has 122 members. The
Administration of Government is through 24 provinces and a capital Phnom Penh is the
Political cultural and economic center.

4 Economic and Social Situation

The Cambodia economy was devastated during the war in 1970's and 1980's. Since that
time some progress has been made in rebuilding the economy most of the labor force are
engaged in agriculture while rubber, fisheries, gem mining and food processing are the main
industries. Last two year some same cement jute and cotton factories has been re-established
and the clothing manufacture and tourist industries have expanded. Private investors from
France, Malaysia, Singapore, Thailand. South Korea have established themselves in recent
Nears. Cambodian main import are petroleum, automobiles, motorcycles, machinery
equipment and construction materials. The gross domestic product (GDP) and the GDP
percent from 1994 to 1999 shown in the Table below.

1994 1995 1996 1997 1998 1999
Gross domestic product GDP (in MUS$)2.385 2,923 3,113 3,033 2,868 3,182
GDP per capita (USS) 241 284 291 27-1 251 271

GDP (%in crease) 4%  7.60%°7.0% 1.0% L.0%  4.0%

Transportation and communications there are six national highways which emanate
from Phnom Penh of those, except for the highway to Sihanouk Ville and to Kompong Cham,
all other highways are in poor repair some of the small roads are impassable. While there is
some public transport in the capital and some provincial cities, many Cambodians use
bicycles and motorcycles for travel. Walking and buffalo drawn casts are commonplace.
Railway services are available from Phnom Penh to Battambang, the Thailand border and to
Sihanouk Ville.

There are several private companies participate in the Telecommunication System
such as : Mobitel, SAMART Shinawatra etc. Development in this sector became better
compared to the past two years.

Health and welfare Adequate medical care is not available to the large past of the
population. The Government is implementing a basic health care system and International
relief organisation are working with hospitals to improve the system. The sanitation is poor.
Potable water is not read available, the life expectancy in 1995 was 53yrs for females and
50yrs for males.

Situation in the Past and at Present

1. Cambodia's power sector was severely damaged by years of war and neglect. In

spite of the Government's efforts, its institutions remain weak and power supply is unreliable,
costly, and mostly limited to urban areas. Consequently, only 12 percent of the households
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have access to electricity: the lowest electrification ratio among East Asian countries. In most
cities, deficiencies in the power supply remain due to weak management and poor conditions
of generation and distribution facilities. Further, the lack of a transmission system prevents a
more efficient use of power supply options resulting in one of the highest electricity costs in
the world.

2. After a two-year economic slowdown caused by a long political stalemate and East
Asia's financial crisis, political stability is emerging and Cambodia appears to be ready to
resume a sustained economic growth. GDP growth for 1999 is expected to reach 4% (as
opposed to 1% in 1998) and gradually increase to 6% in 2001while Cambodia initiates a new
era as a member of the ASEAN. Important part of this growth will be associated to industrial
expansion stemming from regional trade opportunities and located mostly in the Phnom Penh
— Sihanouk ville area. Therefore, the next 4 to 5 years will be characterized by an increasing
demand for infrastructure in this area. However, while macro economic stability and growth
are expected to be achieved progress has yet to be made in addressing fundamental fiscal
problems, including a weak domestic revenue mobilization and inefficient public expenditure
management. The efficient development of the power sector, open to private participation,
will be critical to support Cambodia's goal for sustainable economic growth and social
development due to the following reasons (a) the reliable provision of electricity services at
lower costs is an essential condition for the growth of a competitive industry, and (b) power
investments for the period 1999-2003 are expected to reach 11% of domestic investment and
2-2.5% of GDP, hence, a power sector successful in attracting direct private investment will
minimize the use of public resources thus reducing the pressure on fiscal management
problems and releasing public fluids for social objectives.

3. Cambodia's power sector is today at a crossroads. After a period of emergency
rehabilitation and reconstruction, the sector is ready to face development objectives aimed at:
(a) improving sector efficiency and reducing electricity costs; (b) consolidating the ongoing
reform; and (c) addressing the sector's social concerns, particularly the extension of
electricity services to rural areas. It is therefore necessary to formulate and implement a
power sector strategy addressing the most salient problems of the sector:

e Jlack of a legal and regulatory framework, including the lack of transparency and

competition in the current process for private sector entry;

e an entrenched public-oriented approach towards the management of public
utilities;
poor technical, commercial and financial performance of the sector;
weak investment planning;
lack of resources and strategy to provide electricity services to rural areas; and
a weak human resource base.

1.3.1 Energy resources

The energy situation in Cambodia is characterized by its very low conventional by its
very low conventional energy consumption as compared to other Asian countries. The major
sources of energy for Cambodia are biomass and imported petroleum products. Biomass
energy sources account for an overwhelming share; total woodfuel consumption during 1994
was estimated to be 1617 ktoe (FAO, 1997).

Cambodia’s sources of energy consist primarily of indigenous supplies of wood, which
together with other forms of biomass represented 83% of the total energy supply in 1995,
while the remaining 17% consisted of imported petroleum products
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Diesel oil and gasoline account for the bulk of petroleum product imports.

Table Estimated Energy Supplies, 1995

Energy Source Tones Terajoules 1000TOE % of Total
Wood 5,621,035 81,505 1,941 80.5 %
Other Biomass & Dung 113,300 1,645 39 1.6 %
Petroleum Products 419,475 1,8107 431 17.9 %

Fuel Oil 50,553 2,056 49 2.0 %
Diesel Oil 183,431 7,835 187 7.7 %
Kerosene 25,015 1,112 26 1.1 %
Kerosene Jet Fuel 10,748 468 11 0.5%
Motor Gasoline 145,983 6,467 154 6.4 %
LP Gas 3,745 170 4 0.2 %
Total 101,257 2,411 100 %

Tones of Oil Equivalent Source: MIME, Energy Department

Electricity in Cambodia is generated in 22 isolated systems, mostly from diesel
generators. Total installed capacity of electricity generation in Cambodia is estimated to be
122MW, of which 8SMW are in Phnom Penh. As a result of the small size of generation units
(300KW to SMW unit size), dependence on oil-based generation, and large distribution losses,
the unit cost of electricity in Cambodia is among the highest in the region.

1.3.2 Demand and Supply Forecasts

Table 2 Energy Demand Scenario *, 1995-2020

Terajoules 1904] 1995] 1996] 1997] 1998  1999] 2000] 2,005 2,010[1995-
05% / Yr
Total 94,148| 94,583 99,123| 102,848| 106,797| 1,110,861| 115,104| 138,463 152,244 3.9%
Wood 77,721|77,721] 79,980 82,288 84,662 87,103| 89,616 103,552| 106,344 2.9%
Charcoal 1,097| 1,007] 1,121] 1,143] 1,167 1,189 1.213] 1367] 1,357 22%
Other Bio. 1,754| 1,642] 1633 1,625 1,616 1,608 1,600 1559 1,351 -0.5%
LP Gas 103 170 212 257] 310 362] 421 729] 1,050] 15.7%
Kerosene 1,323] 1,112] 1420] 1481 1549 1,607] 1,678 2081] 2430 65%
Jet Fuel 725]  4e8]  725] 761 799 389 881] 1,125 1,435 92%
Gasoline 6,002| 6,089 7,301] 8,073] 8939] 9,836] 10,766] 15288 20,284] 9.6%
Diesel 4,580] 5393| 5751 6,149] 6576] 7,031] 7521] 10,539 14,783 6.9%
Fuel Oil 65| 64 73 79 86 93|  102] 158|249 9.4%
Electricity 777 827] 907| 991| 1,093] 1,191 1,308 2,066 2,962] 9.6%
Households | 81,530/81,395 83,830] 86,224| 88,685] 91,215] 93,819] 108,240] 110,608] 2.9%
Wood 77,329/ 77,329 79,536 81,804| 84,134| 86,527 88,985 102,546] 104,730]  2.9%
Charcoal 935 935 957 979 1,002 1,026] 1,050 1,179 1,135] 2.3%
Kerosene 1,046] 879] 1,117| 1,155] 1,190 1,226] 1,263] 1468 1512 53%
LP Gas 3] 57 88| 120 153 187| 222[  416]  546] 22.1%
Diesel 80| 176 84 86 88 91 93|  106]  107] -4.9%
Electricity 352] 378 415 45| 501 551 607|  967] 1,229 9.8%
Other 1,754| 1,642] 1633 1,625 1,616 1,608 1,600 1559 1,351 -0.5%
Service Sector 918 989] 1,057] 1,129] 1231 1,310 1,420 2,104] 3,189] 7.8%
Wood 23 23 18 16 13 11 10 5 3
Charcoal 149]  149]  149] 147 146 143 142[ 152 165] 0.2%
Kerosene 278]  233] 303] 325 359 381] 415  614] 918] 102%
LP Gas 69| 113 124 138] 158 175 199]  313] 504] 10.7%
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Diesel 33 80 36 39 43 46 50 75 114| -0.6%
Electricity 367 391 426 464 512 553 605 945| 1,486 9.2%
Industry 405/ 405 465 512 564 619 681 1,096] 1,764| 10.5%
Wood 307 370 425 468 515 565 622, 1,001 1,611 10.5%
Charcoal 13 13 15 17 18 20 22 36 58| 10.5%
Diesel Oil 22 22 25 28 30 33 37 59 95| 10.5%
Fuel Ol 63 63 72 78 85 92 101 157 248 9.5%
Electricity 58 57 66 72 80 87 96 154 247 10.4%
Transport 11,174| 11,674| 13,633| 14,832| 16,154 17,537| 18,988| 26,712| 36,188 8.6%
Gasoline 6,002| 6,089 7,031 8,073 8,939 9,836/ 10,765| 15,288 20,284 9.6%
Diesel 4,445| 5116 5,606 5,997 6,414 6,861 7,341| 10,299 14,468 7.2%
Jet Fuel 725 468 725 761 799 839 881 1,125| 1,435 9.2%
Fuel Ol 2 1 1 1 1 1 1 1 1 0.0%

*Demand by final consumers, not including fuel for electricity generation or wood for charcoal
Cambodia’s energy supplies forecasting 1990-2010 has not yet been estimated
ELECTRICITY SECTOR

A. Ministry of Industry, Mines and Energy (MIME)

MIME is responsible for policy and planning of the electricity sector and also for
management of supplies in 19 provinces of Cambodia.

One of MIME's important activities is its leading rule in Renewable Energy activities
throughout the rural area. This includes Solar Energy, Biomass and Biogas, Hydropower. The
potential for wind energy in Cambodia has not yet been assessed.

B. Electricity Authority of Cambodia (EAC)

The Electricity Authority of Cambodia is being enacted under the proposed Electricity
Law and will be responsible for regulating the provision of electricity power services. The
responsibilities of EAC are expected to include:
e Licensing of companies for generation, transmission, distribution and retailing of
electricity, including consolidated and subcontractor arrangements
e Review and approval of tariffs
e Monitoring of investments and power acquisitions by license,
e Development and monitoring of performance, technical, safety and environmental
related standards
e Certification and inspection of metering
e [Establishment of accounting standards
e Enforcement of electricity law

C. Electricity du Cambodge ( EDC)

EDC is a public sector utility that has the non-exclusive responsibility for generation,
transmission, distribution and retail of electricity throughout Cambodia. It presently provides
the supplies to the nation's capital Phnom Penh and through grid extension to Kandal province
and also the provincial cities of Sihanouk ville, Steam Reap and Kompong Cham. EDC is also
expected to assume responsibility, for the fist three to five years, of the network rehabilitation
and expansion being funded by the ADB in seven main provincial towns
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Phnom Penh has the largest power system in the country. It serves about 80,000
customers with a peak demand of 8SMW Key data 2 as 31 December 1999 for EDC include:

» Total installed generation capacity 115 MW

*  Maximum generation output 9TMW

* Energy Generation 387 GWh

* Energy Sales (excludes own usage) 284 GWh

*  System Losses 24.05 %

* 115 kV Network 23 circuit-km

* 22 kV Network 341.04 circuit-km

D. Demand/Supply Forecasts 1999-2016 key issue

Over the past several years, the demand for electricity has been growing along with
the economic growth. The demand growth has averaged 30-40MW per year. The production
of electricity in Cambodia has not respected to the demand The present role of EDC is to
improve the efficiency of generation, transmission and distribution on electric power in
Cambodia.

Electricity Demand

The demand and energy forecasting is important for the electric power system
planning The forecasting of electricity for Cambodia has been formulated by several
institutions, such as EDC (Corporate Planning Department), in 1994, Worley International
Corporation in 1994, which was funded by World Bank project, the NEWJEC Inc. (German
Company) funded by Asian Development Bank in 1998, and Nippon Koei in 1996 under the
project of Japan International Cooperation Agency (JICA)

Table 3 Expected Power Generation output for Cambodia (MW)-Base Case

Year 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016
Banteay Meanchey 4.0 59 8.0 10.0 12.0 14.5 17.3 20 24 26
Battambang 3.5 5.7 8.6 12.0 15.0 185 224 27 31 33
Kampong Cham 4.9 7.8 10.5 13.0 15.2 17.9 20.5 23 26 29
Kampong Chhnang 1.1 1.6 2.2 2.8 3.4 4.0 4.7 5 6 7
Kampong Speu 1.0 2.0 29 3.8 4.7 5.9 7.2 9 12 16
Kampong Thom 1.5 2.4 3.4 4.5 5.3 6.4 7.5 9 10 11
Kampot 27 4.8 8.1 10.1 13.9 16.3 18.9 25 28 33
Kandal 22 3.9 55 6.7 7.9 9.2 10.6 12 13 15
Koh Kong 0.7 0.9 1.2 1.4 1.7 2.0 23 3 3 4
Kratie 1.9 3.2 4.4 5.7 6.8 8.0 9.4 11 12 14
Mondul Kiri 0.1 0.2 0.3 0.4 0.5 0.6 0.7 1 1 1
Phnom Penh 60 93 131 170 207 256 304 356 418 484
Preach Vihear 0.3 0.5 0.7 1.0 1.1 1.4 1.6 2 2 2
Prey Veng 1.7 3.0 4.4 5.5 60.6 7.8 9.0 10 11 13
Pursat 1.3 23 3.2 4.2 5.0 5.9 6.9 8 9 11
Ratanak Kiri 0.9 1.1 1.3 1.5 1.7 1.9 2.2 2 3 3
Siem Reap 3.0 4.2 5.6 7.1 8.4 10.0 11.5 13 15 17
Sihanouk Ville 2.9 3.4 4.1 4.8 5.5 6.3 7.3 8 10 11
Stung Treng 0.2 0.5 0.7 0.9 1.1 1.3 1.5 2 2 2
Svay Reing 1.0 1.6 22 28 3.2 3.9 4.4 5 6 6
Takeo 1.5 24 3.4 4.2 4.9 5.8 6.7 8 8 9
Total 97 150 212 273 331 404 477 558 651 746

Source: Government of Cambodia, MIME Nov. 1998
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RENEWABLE ENERGY SECTOR
a) Institutional Setting

In 1995, a working group called " Solar Energy Application (SFA) " was formed by
Technical Energy Department of Ministry of Industry Mines and Energy SEA takes
responsible in renewable energy and plays the role such as follow:

- cooperation and coordination with Ministries, agencies concerning and donor,

- data collection basically for study,

- research, setting up the solar energy system I pilot project), training local people.
promoting and disseminating of this field,

- report to MIME the results of the study.

b) Present use Potential and Direction for Development

Since a beginning of the oil crisis 1973, which remarkably influenced power
development programs all over the world massive technological and research offers arc borne
concentrated in the field of Renewable Energy resources. In solar sector for electricity
generation, the conversion process via solar cells is being more and more attractive and u is
becoming the most promising.

Refer to technological development of the world time by time. day by day and
according to the situation in Cambodia that technological development in all field are very
slightly development such as energy sector of this renewable energy which is very slowly
developed compared with the neighboring countries. Even through the royal government's
offer improving and developing of all sectors same priority sector has been promoted day by
day.

The Royal Government also pushed all ministries takes more attention for rural and
remote areas development.

Solar Energy

Cambodia has a tropical climate with favorable condition for the utilization of solar
energy. This is reflected in the annual mean temperature in the low-lying plain, which is about
26°C. Measurement during 1981-1988 at Phnom Penh indicate that the average sunshine
duration varied between 6.1 and 9.7 hours per day in August and December respectively.

The total PV capacity about 204,586 Wp was installed in Cambodia since 1997. The
PV installation use for private rural houses, schools, health center, orphans, pagodas
telecommunication, etc..

The most recently under the financing of New Energy and Industrial Technology
Development Organization (NEDO), we have installed the PV battery, charging system in
Phnom Chino and PV water pumping in school at Kompong Chnaing province. We hope that
the out put of projects will:

- increase the economic condition of people of those

- areas increase the knowledge of the people

- as a bridge for transfer the civilization and technology (people will get information
through the radio and TV)
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Hydropower

Cambodia is the one of the South-East Asian country rich in water resources and has the
second largest hydropower potential in the lower Mekong Basin According to the latest
preliminary study the total hydropower potential of the country is estimated at 10,000MW,
which 50% is in the Mekong, 40% in its tributaries and the remaining 10% in the south-
western coastal area outside the Mekong river basin

Cambodia's future demand is projected at 175MW in 2000, 380MW in 2010 and
760MW in 2020, due to the improving situation this increase in demand cannot be satisfied by
the existing power station, The most urgent action for the utilities lies in the rehabilitation and
upgrading of existing power plants, This is considered critical as a continued shortage in the
electricity supply will seriously restrain the ongoing reconstruction and socio-economic
development of the country.

The need for Cambodia will be to use Cambodia's Hydropower potential in order to
meet future electricity demand and to reduce the dependence upon imported fuel and to
exchange of hydropower with neighboring countries.

Before the civil war, the Kirirom I Hydropower station was running with an installed
capacity of IOMW, and energy was delivered to Phnom Penh through a 110 kV transmission
line over a distance of 120Km. This Hydropower Plant was completed in 1968 as the first
hydropower station in Cambodia, but it was completely destroyed during the war after only 13
months of operation. However the facilities have been started to restore by Austrian and
Swedish Aid projects. The Prek Thnot project with an installed capacity of 18MW was
implemented near the Kirirom I Hydropower station, but the construction was interrupted in
1970 due to the war In 1992 one small Hydropower Station at Present in Cambodia, and all of
the operating generator; now are diesel and okil-fired engines depending on imported oil

Wind Energy

Up to present the generation of electricity from wind still yet implemented even. We
have the potential of this resource especially at the coast and the mountainous regions which
tile wind velocity generally is about 10m/s Measurements during 1981-1990 at Phnom Penh
indicate that the average wind velocity varied between 4.8 and 14.8 m/s in January and July
respectively. There are some installation of wind energy for water pumping implemented by
the NGO, (Christian Outreach) for irrigation in some place of Prey Veng Province about 5
unit:

Biomass

As in almost all Asian countries, biomass energy plays a major role in satisfying the
rural energy elements of Cambodia. According to an estimate by the FAQ, wood fuel
consumption in 1994 was 1,618 ktoe, and accounted for 84% of the total energy consumption
in the country. The total potential available wood fuels during the same year was 24.5 million
toe. Besides, and estimated amount of 167 ktoe of agro-industrial processing residues were
also available as fuel in 1994 (FAO 1997). Due to lacking of modern technology in this field
the development of the biomass system still very low. In Cambodia the biomas system are
basically from Agriculture wastes and generally used for cooking and small handicrafts in
rural areas.

Biomass is also used in the industrial sector for copra drying and steam generation.
However, no reliable estimates of the amount of Biomass energy consumption for these
purposes are available.
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Biogas

The Biogas system in Cambodia mostly base on the domestic animal wastes such as
cows, buffaloes, pigs, etc...

The systems were implement by Christian Outreach, Food Agriculture Organization,
Padex,;;; in some Provinces : Prey Veng, Kandal, Kompong Speu, Svay Rieng, Ta Keo, Kom
Pot, and Siem Riep, There seems to be considerable potential for biogas development in
Cambodia. The energy potential of biogas from recoverable animal wastes in the country has
been estimated to be about 228 ktoe/year (Bhattacharya et al., 1997).

REFERENCES :

- General Population Census of Cambodia 1998
National Institute of Statistics, Ministry of Planning, Phnom Penh.
Funded by : United Nations Population Fund, July 1999

- Report on the Cambodia Social-Economic Survey 1999
National Institute of Statistics, Ministry of Planning, Phnom Penh
Sponsored by : United Nations development Programme, Swedish International
Development Cooperation Agency and Executed by the World Bank

- Report on Energy Policy and Conservation in Cambodia
Ministry of Industry Mines and Energy (MIME), Technical Energy Department
Sponsored by : New Energy and Industrial Technology Development Organization
(NEDO), Japan
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The Energy Conservation Technology
Realized in Japanese Garment Industry

December, 2002 at Cambodia

February, 2003 at Philippine

The Energy Conservation Center, Japan
(ECCJ]

Electric Power Management

(1) Priority Efforts for Energy Conservation
@ Understand the structure of electricity rates
@ Grasp the current status of electricity usage

(2) Reduce the contract demand & maximum
demand of electricity as well as electricity
consumption volume

[-A-12




Steps for Power Saving Promotion

* First step: appropriate usage & management of
existing facilities
* Second step: introduction of energy conservation
equipment
* Third step: radical modification of production facilities &
process, etc.

Start from small-scale investment of the first & second
steps, going on to the next step

% ECCI 3

Peak Cut by Demand Controller

a. Check & improvement of daily load (example)

electricity

\ electricity

2301—

160 |

90—

8 16 8 16

(actual status) (after improvement)
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b. Execute appropriate demand management by demand controller

Analyze the daily load curve of the day when the maximum electricity was recorded

kW 224kW

//
230 v

|
115 = B

I
8 16 (hours)

Load diagnosis (example)

A .... power capacity of vulcaniztion press & oil pressure: 100KW
B .... power capacity of mixing roll: 50kW

C .... power capacity of air-conditioner: 50kW

D .... power capacity of compressor & lightening: 50kW

Power Factor Impovement

a. When the required volume of condenser is calculated to improve the power rate from 98% (the
actual maximum electric power 210kW) to 100%,, the results would be as below.
210kW .

cos 6 =0.98

Required volume of condenser

Required volume of condenser= 210 x tan § =210 X 0.2=42KVA

b. location method of condenser for
power rate improvement The Chugoku Electric Power
6600V

-

é Existing

condenser
Existing
30KVA X 2 units

New low

power

condenser

c. comparison of investment & merit 30KVA

-investment 30KVA condenser ... 50,000 yen (Instrument cost only. Setting work cost excluded.)
*merit ... cost reduced by approximately 20,000 yen/y

Dust collector blower

[-A-14




Guidance for Management (example)
Present a graph to the employees so that they would be aware of electricity
consumption.

1995
1996 4

Electricity consumption

T =7 T T T T T T % U 1

Jan. Feb. Mar. Apr. May June July Aug. Sep.
Make a graph of electricity Present a graph to the employees so that they would be
aware of electricity consumption of pajama production to promote awareness of energy
conservation.

(remarks) [:: Pajama production volume

Electricity intensity
(electricity consumption (KWH) /
L% J—% pajama production volume)
Feb. Mar.

% ECCJ (1996) Jan.

Electricity intensity

Pajama production volume

Energy conservation guidance for illumination facilities (example)

1. Automatic blink switch (pattern control by time zone) & adjustment of
lightening by natural light for window-sides.

2. Turn off the lights of vacant rooms.

3. Take off lamps which are not used, and use natural light for effective
energy conservation.

4. Change wide area illumination to local illumination.
5. Usage of too many fluorescent lamps causes elevation of temperature,

and would be a load to the air-conditioner.
Improve the situation by changing ceiling illumination to local illumination.

% ECCJ
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Ilumination Standard of Factories & Offices

Tamination
3

factory

office

3,000

work

location

location

2,000—

production of precision instrument & electronic
components, fine optical works at printing factories

-assembling(a), —audit(a), ~test(a)
“sorting(a), ~planning, ~designing

dashbord & control
board at control room
etc.

sorting, audit at fabric factories, typesetting & calibration
at printing factories, fine opticas works at chemical

design room, drawing
room

factories such as diagnosis
1,000—

-sorting(b)

~assembling(b), —audit(b), ~test(b)

office room (a), business room, design room, drawing room, entrance hall (daytime)

normal optical works of regular production processes

~assembling(c), —audit(c), ~test(c)
),

control room

office room (b), executive room, meeting room, printing
room, TEL exchange room, computer room, control room,
clinic

500 (a), ~desk work at mesting room, reception office, | @POWer panel, dashboard at electricity room
waiting room, dining hall,
kitchen, recreation room, o, Techinery room
rough optical works electricity room training room, janitor's room. [gtoreroom, work room, vault,
-specific duties i room |entrance room, audi
-packaging(b), -packing(b)(c) elevator hall machinery room, elevator
200—
washroom, bathroom,
- corridor, stair, lavatory,
150. rest room
rough optical works entrance, corridor,
-specific duties passage, warehouse,
100—| “Packaging(b), -packing(b)(c) stair, rest room,
lavatory
5™ [works such as loading, unloading & removing indoor escape stair, [indoor escape stair
warehouse, indoor
s power equipment
outdoor(passage for
30— premise security)
10—

Remarks: 1. (a) in the chart indicates those which are fine and weak in contrast, wh

% ECCJ

ich require high accuracy. (b):

interim of (a) & (c). (c): rough ones, which are strong in contrast
2. (office room): for optical work or when you feel the interior of the room dark, due to the bright sunshine outdoor, (a) should be applied.

Energy conservation by il of high lighting app:
famp | nput | |t ) GO0 | average color
luminous overall | temperatur nderir life
power power efficiency (2)
o polll IO N RS . s ®
(m) ® ®a)
lamps
o [_for general use 0 60 810 135 7850
£ [ball lamp 67 57 705 124] 2850
2 [ krypton lamp 60 840 1] 2850
& [halogen lamp
3 [__single-ended mold 700 __100] 1600 16 2900
% [t inrardradiation refoion . a5l 1680 108 2900
3
£ [small type (low pressure type) 50 50] 1000 20 3000
double-ended mold 500 500] 10500 21 3000
bulb type fluorescent lamp
eleotric lighting bulb color 25 25| 1520 60| 2800 84 6000)
z':lf;m lighting neutral white 25 25 1460 58.4] 5000 88 6000
4 pipe tubs neutral white 2 . 1550 PR I—— sl 8000l
color
general fluorescent lamp
white 40 43| 3000 69.8] 4200 61| 12000)
a
£ ditto (electricity—saving type) 36 39] 3000 769 4200 61| 12000)
g| 3-wavelength type ~ neutral 40 43 3450 802 5000 88| 12000
§|_white color
& | ditto (electricity—saving type) 36 39| 3450 885 5000 88| 12000)
3 |HF type
iir:r“gh““ - neutral white 32 35 3200 91.4 5000 88| 12000
45W lighting - neutral white 45| 40| asoo|  o18] 5000 8s|  12000]
compact type
27W lighting ~ neutral white 27 34| 1800 629 5000 88|  7500)
zgr:r“gh“"g = neutral white 36 40 2900 725 5000 88 9000|
fluorescent mercury lamp 400 427 22000 515 3900 40| 12000)
& [ metal halide lamp 400 444] 40000 90.1 3800 70 s000)
2 [ditto (double-ended mold) 250 269] 20000 76] 4300 85| 6000)
E |high-pressure sodium lamp 360] 36| 47500 1231 2050 25| 12000)
ditto (improved rendering type) 360 390] 36000 923 2100 60| 12000)

remarks:
1. incandescent lamp is 0 hour index. Others are 100 hour:

s total luminous flux. Index

2 Total luminous flux. divided by input power. Indicates the brightness per input power.
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Check points of compressors for energy conservation

Check Point!

Lo i i
Check Point!

(5)Repair of piping air-leak
<expected effect>
improvement of

1mm ¢ hole X 10 points

- energy conservation
equivalent to 5.5kW
compressor

. i Check Pointt

% ECCJ

(1)Renewal to new type (high-efficiency compressor)
<expected effect> energy conservation at 7-15%

(2)Introduction of control system of number of machines
<expected effect> realization of minimum operating
machines

(3)Improvement of locating (intake air) conditions
@decline of intake air temperature

@reduction of intake air temperature resistance
<expected effect> realization of optimized energy
conservation operation

Improvement measures:
a. revision of inlet & exhaust outlet
b. optimization of ventilation fan volume

(4)Reduction of discharge pressure & terminal in use
<expected effect>discharge gauge pressure: 0.69MPa
(7kgflcm2) to 0.59MPa

If pressure is reduced to (6kgf/cm?), energy conservation
is at appr. 9%.

Measures for pressure loss reduction:
a. regular maintenance of peripherals(filter, etc.)
b. looping of pipelaying, revision of pipe diameter

*Expected effect data differ due to use conditions & environment.

Confirm to the manufacturer about the measures & effect . 11

Energy conservation cost-down by control system of number of compressors (example)
<calculated by compressor current measurement>

Individual supply method (before improvement)

compressor number control method (after improvement)
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Total 526.05kWH/day

annual electricity volume (265days): 139,403kWH
electricity rate (@18yen/kWH): 2,509,254 yen

Total 214.24kWH/day
annual electricity volume (265days): 56,774kWH
electricity rate (@18yen/kWH): 1,021,932 yen

% ECCI

-

Cost-down effect
1,487,300 yen/year

T
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Guidance for air-conditioning electric power (example)

(e.g.1) Energy conservation of air-conditioning (cooling)
*reinforce the emission fan of the ceiling to exhaust hot air of the ceiling.
*curtains for windows are preferable.

(e.g.2) Energy conservation of air-conditioning (cooling)

*set the temperature at 28°C.

(by setting the temperature 1°C higher, energy conservation at appr.10% could
be expected for air-conditining heat source. )

(e.g.3) Consideration of introduction of eco-ice

peak difference between daytime & nighttime is large, due to air-conditioning load
(cooling) in the summer.

Eco-ice is a system to restrain the electricity usage by storing the electricity to
heat source, and supply heat source in the daytime

% ECCJ 13

Guidance for energy conservation of boiler

(e.g.1) Prevention of diffuse heat loss from vapor piping
reinforce the thermal insulation of vapor piping of factories to prevent diffuse

heat loss

(e.g.2) renovation of degradation & efficiency improvement of decrepit boiler
*merit calculation was done and degradation renovation plan was proposed
for the factory

*the vapor header part was not kept warm, causing heat loss. Reinforcement

of the thermal insulation of vapor piping would prevent diffuse heat loss

% ECCI 14

[-A-18




Diesel Engine Generator Energy Conservation

Diesel Engine Energy efficiency

> e
o i
]
=
? )
ol )
© f=
£ . ©
= Cooling water 5
o Exhaust gas A
100%4 E:
T

—

Others -
4~5% Exhaust gas
loss
15~18%

Energy efficiency

\,
N
?
<
2
=

Heat recovery system flow (example)

@Power generation oxhayst 4 oxhaust gas

& hot water supply
system

BX

@Power generation &
vapor hot water supply
system

RDKMTAR Bk

Be

F.Power generation, air-conditioning & hot water

exhaust gas

BE % EKMZRE

supply system heat exchanger of fexnaus« gas

s 1]

BARADHR

=g

%XH

-

!

KIKRTAE
¥

[-A-19




More Information

* You can find information regarding
ECCJ’s activities as well as trends of
energy efficiency and conservation
in Japan through accessing ECCJ’s
Internet Home Page:

* URL:
http://www.eccj.or.jp/index_e.html

é% ECCJ 17
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[A] Information Required for ASEAN Industry Audit
(Garment Industry)

[ I] Necessary information (Answers to Questionnaire) before audit execution
(We want following information by November 29, 2002)

1. Company general information for factory energy consumption:
2. Production of major products
3. Utility consumption data
3-1~3 Garment-making process including generator power plant if you
have (Daily, Monthly and Annual)
4. Electric power receiving
5. Boiler

[IT] Necessary information during the audit execution
6. Necessary drawings and documents including energy intensity
7. Energy conservation plan
8. Energy conservation items in the past (including results)
9. Energy conservation items undergoing (including expected results)
10 Problem items if you have.

[II] Item as requirement for garment maker selection

Two factories in the area of Phnom Penh

[IV] Necessary measuring instruments
Please prepare following measuring instruments for audit execution.
Temperature gauge, (Non-touch radiance type)
IIluminant meter,
Clamp type Ammeter (0~300A or 5004),
Clamp type Wattmeter
Etc.

I —A—21



&®I—3—2 Company Information for Factory Energy Conservation / Questionnaire

[Garment Industry]
Company NamdM & V International Manufacturing Ltd.
Replied by Mr. WENY Wei, Mpr. SU Chin Pha
Division Admin. Dept. officer, Maintenance Manager
Date December 11 2002
1. General
1 |Name of Factory V3 Factory of M & V international Manufacturing Ltd.
2 |Address No.1623 CHAK ANGRE KRAUM, Phnom Penh, Cambodia Tel: 855-23-425041
3 |President (Headquarter In MACAO)
Factory Manager Mr. WENY Wei
Energy Manager Mpr. SU Chin Pha
4 |Type of Industry Garment (Sweater Production)
5 |Capital No reply
6 |Annual Sales Amount No reply

Staffs: 80 - 90, Workers Approx. 3,000 [MIME Data: 3,958]

N f Empl
7 |Number of Employees (Work time: 7:00 = 11:00, 12:30 - 16:30 + Over time)

8 |Number of Engineers Job of Headquarter (MACAO)

Electrical Engineers

Mechanical (Heat)

Engineers
9 |Organization Chart Refer to ANNEX 4
Total 5 factories (4 in Cambodia, 1 in MACAO, China)
10 [Brief Company History V3: Established in 1994, and V3 Factory started operation in 1997
11 [Meteorological Tropical Climate

I —A—22
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4. Electric Power Receiving

No. Items Unit 1999 2000 2001 2002 Note
1 |Receiving Voltage kv 0.38
2 |Maximum Demand MW
3 |Annual Electricity Consumption MWh 1,020 ~ 1,160
4 |Paid Amount of Electricity USS$ or Reils
5 |Power Factor
6 |Annual Operating Hour h/y 8,760
7 |Average Electricity kW 30
8 |Maximum Electricity kW
9 |Transformer Capacity per Unit kW No Transformer
10 [Number of Transformers
11 |In-house Generation Capacity kW 1,552
5. Boiler
No. Boiler No. 1 2 3 4
1 [Type t,a:fral Vertical typ Vertical typ) ::itfral Flue Boiler
2 |Built Year 1998 1996 1996 2000 NO0.1:'97, No.2: '92 made
3 [Nominal Capacity (Steam)
Steam Pressure (kg/cm’G) 10 10 10 10 Actual ope.: 7kg/cm’
Steam Temperature (‘C)
Evaporating Volume (kg/h) 4,200 1,560 780 6,000
4 |Nominal Capacity (Electricity)
Generated Electricity (kWh)
Generated Voltage (kV)
Power Factor
5 |Kind of Fuel Bunker oil | Bunker oil | Bunker oil | Bunker oil
Fuel Consumption No meters
6 |Operating Period (Hours/Day) No Data
1999
2000
2001
2002
7 |Operating Period (Hours/Year)
1999
2000
2001
2002
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6. Necessary Drawings and Documents

No. Items

1 |Plant Layout: Layout is displayed as the Firebreak Chart.

2 |Process Flowchart of Major Products )

3 |Energy Flowchart

4 |Electric Skeleton Diagram >— No drawings

5 [Structural Drawing of Major Equipment

Measuring Points and Name of Instruments for Energy Consumption
6 |Specification and Structural Drawings of Boiler J
7 |Energy Intensity : Energy Consumption / Output of Products
No. | Kind of Product Kind of Energy Unit 1999 2000 2001 2002
a (Example) Production pes/y 300,000 320,000 320,000 350,000
Garment Fuel Oil kL/y 3,000 3,200 3,100 3,300

Electricity MWh/y 3,000 3,200 3,200 3,300

b Garment Production Sweater 5,102,531
Electricity (EDC) | MWh/y 156
Fuel Oil kL/y 804 ~ 864
Diesel Oil kL/y 516~ 576

Max. 677,000Pcs/Month
Max. 30,000Pcs/day

c Production

d Production

e Production
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7. Energy Conservation Plan

Nothing!

M & V wants to know or learn the methods how to do the energy conservation activities.
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8. Energy Conservation Items in the Past (including results)

Lighting:  When a fluorescent tube is blow-out, new one is exchanged from 40W to 36W.

9. Energy Conservation Items Undergoing (including expected results)

Nothing!
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10. In case you have any problem(s) in your course of promotion of energy

conservation, please circle the number(s) of applicable item(s) among the following.

Uncertainty of energy prospect

Less impact of energy cost to the whole cost of the enterprise

The increasing energy cost can be covered by rising the price of products

Little possibility of energy shortage: M & V can receive oil soon or anytime.

Little potential for promoting further energy conservation

Shortage of engineers: Especially pertaining to the generator (Engine) engineer(s)
Difficulty in obtaining good energy efficient equipment

Unreliable results from energy efficient equipment

Uncertainty about return of investment in energy conservation facilities

Difficulty in obtaining good information such as successful case of energy saving activities

@GOOO\I@UILQJ@@

Insufficient system of research and development

—_
[\

Shortage of fund for facility improvement and modification
Out-of-date facilities

Low consciousness of employees

Lack of personnel who can educate the employees
Shortage of measuring equipment

No time to analyze energy consumption rate

Shortage of information on government's measures

Shortage of government's subsidiary measures

©e@®6e 6 66 &

Others (Please add comments):

Insufficient of information exchange between government and companies, and education
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% [ —3—3 Company Information for Factory Energy Conservation / Questionnaire

[Garment Industry]
Company Name|June Textiles Co., Ltd (Cambodia)
Replied by Mpr. William ONG Mpr. YI Sokham
Division General Manager Shipping Manager
Date 12-Dec-02
1. General
1 |Name of Factory June Textiles Co., Ltd (Cambodia)
> | Address Russian Blvd., Borei 100 Khnong, Songkat Tek Thla, Khan Russei Keo,
Phnom Penh, Cambodia Tel: 023-883-338
3 |President
Factory Manager Mpr. Lee Thai Khit (Managing Director)
Energy Manager Mr. Chung Yit FANG (Mechanic and Maintenance Dept.)
4 |Type of Industry Garment
5 [Capital 250,000,000Riels (=12MUS$)
6 |Annual Sales Amount 49MUS$ (2001)
7 |Number of Employees 4,393 (Staff 170) at 30/11/2002
8 [Number of Engineers Experts only ~30 people
Electrical Engineers
Mechanical (Heat)
Engineers
9 [Organization Chart Refer to ANNEX 5
10 [Brief Company History License: 1992, Production start: 1993 at other factory,
Old Factory: 1994 ~ |, New Factory: 1998 ~ Refer to ANNEX 7
11 |Meteorological Tropical Climate
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4. Electric Power Receiving

Items

Unit

1999

2000

2001

2002

Note

Receiving Voltage

kv

Maximum Demand

Annual Electricity Consumption

kWh

Paid Amount of Electricity

USS$ or Reils

Power Factor

Annual Operating Hour

hly

Average Electricity

MW

Maximum Electricity

MW

O | X Q|| O

Transformer Capacity per Unit

MVA

Number of Transformers

11

In-house Generation Capacity

kW

22kV

216,940

$470,432

8,760

1.5

680

From EDC 2001 ~

From IPP 1993 ~

5. Boiler

No.

Boiler No.

Type

Built Year

1993

1993

1993

(2003)

Nominal Capacity (Steam)
Steam Pressure (kg/csz)
Steam Temperature (‘C)

Evaporating Volume (kg/h)

782

500

300

Nominal Capacity (Electricity)
Generated Electricity (kWh)
Generated Voltage (kV)

Power Factor

Kind of Fuel

Fuel Consumption

Diesel oil

Diesel oil

Diesel oil

Diesel oil

Total data only
Refer to Page 34

Operating Period (Hours/Day)
1999
2000
2001
2002

No data

Operating Period (Hours/Year)
1999
2000
2001
2002
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6. Necessary Drawings and Documents

No. Items

1 [Plant Layout: Refer to ANNEX 7

2 |Process Flowchart of Major Products Refer to ANNEX 6

3 |Energy Flowchart

4 |Electric Skeleton Diagram No drawings

5 [Structural Drawing of Major Equipment

Measuring Points and Name of Instruments for Energy Consumption
6 |Specification and Structural Drawings of Boiler
7 |Energy Intensity : Energy Consumption / Output of Products
No. | Kind of Product Kind of Energy Unit 1999 2000 2001 2002
a (Example) Production pes/y 300,000 320,000 320,000 350,000
Garment Fuel Oil kL/y 3,000 3,200 3,100 3,300

Electricity MWh/y 3,000 3,200 3,200 3,300

b Garment Production Dozens 812,000 942,000 | 1,169,869 1,280,000
Electricity (EDC) kWh/y 2,169,460
Electricity (IPP) kWh/y 1,675,640
Diesel Oil kL/y 202

Casual wear

c Production

d Production

e Production
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7. Energy Conservation Plan

Nothing!
June Textiles Co., Ltd wants to reduce the energy cost, but there are no targets or policy for

reduction of energy cost.

Cost composition:
Raw materials: 65%
Energy cost:  12%
Labor cost: 10%
Maintenance: 5%

Ohters: 8%
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8. Energy Conservation Items in the Past (including results)

Nothing!

9. Energy Conservation Items Undergoing (including expected results)

Nothing!
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10. In case you have any problem(s) in your course of promotion of energy

conservation, please circle the number(s) of applicable item(s) among the following.

Uncertainty of energy prospect

Less impact of energy cost to the whole cost of the enterprise

The increasing energy cost can be covered by rising the price of products

Little possibility of energy shortage

Little potential for promoting further energy conservation

Shortage of engineers

Difficulty in obtaining good energy efficient equipment

Unreliable results from energy efficient equipment

Uncertainty about return of investment in energy conservation facilities

Difficulty in obtaining good information such as successful case of energy saving activities

Insufficient system of research and development

;@eom\)mmh-@@@

Shortage of fund for facility improvement and modification
Out-of-date facilities

Low consciousness of employees

Lack of personnel who can educate the employees
Shortage of measuring equipment

No time to analyze energy consumption rate

® B8 6 s e -

Shortage of information on government's measures

—
©

Shortage of government's subsidiary measures

[\
o

Others (Please add comments):

I —A—41




II . &REFEESRE

ASEAN FEEEEAIXRILX—ZHAE. ZHSNE
(DOE B {z%E .. %= +tRE&RE. ACE ECCJ A > /\—)
Manila. Philippine AtEE=ICT (20032 811 8)



I. $kiMEZE

1. 7oy +rEH

AKZBY =l MIRFREZF LW 7 CHEZ SR EOE =2 — RERS
BROFH TR R RBICET 22 2 E L, EHE RV X — 6 A B b LA
FEO—HELTRILINT,

K7Fm =2 NI ACE (ASEAN Center for Energy) % ML LT &7 V#EOWH
DOF, FEEEICHEDIEAZIAX—2HEL TITZH ETHHLOTH Y, AFEET A
REBLOREDOVDESL LTI 4 UV EVEBLOZOSMEENERE SN, LI, [H
EH Y E L OW k23S X B WrEHE 2350 E S 4v, 2002 45 12 A 16 H~19 B3 XU 2003 4F
2H 10 H~14 HRED 5 b 4 HREEMPEZE 2LV A MZBWT, 7 4 U B2 FEDOE (=%
VF =) OHYF A Z DM T S vl

DTICREOBIE, RERL S EORHEMRICHOETWMET 2, 2L, S4B LOKHE
7 — %L PSA (Philippine Steel-makers Association 7 4 U & U HAEEL L) B LW
FEEDEF TARLARNVEDORNIIZED, flzid “Atl” FTRLTWD,

1. 1 FAENRE KUK

(1) J&RER KOG

SRE: 74U EIEFE

M . At (X LH) 1 RIF ORI & 2 YR O 2 W i A2 5 it
Ctt (BEXUF - JERETIS) © 1 KEFDFS
DAt (AW %) : 1 REFOFSI
Bt (FEIET) : 2 G ORI & 72 Wi 4 92 fi

ARG 4 TG CTH o720, EBRICRWREZ i L=k, X4 AL (A3
1.5 HIE]), JEZEB4E (1.5 HIE) THo7=,

(2) {RH|
1) 74V B

a. DOE (Department of Energy:=— x/L¥—%4)

Ms. Teresita M. BORRA Director EUMA
Ms. Lilian C. FERNANDEZ Division Chief
Mr. Jesus C. AUUNCIACION Chief Science Research Specialist,



Energy Efficiency Division
Mr. Artemio P. HABITAN Supervisor, Science Research,
Monitoring & Evaluation Section,

Energy Efficiency Division

Mr. Michel ESTRADA Energy Efficiency Division
Mr. Marlon R. N. DOMINGO Energy Efficiency Division
Mr. Antonio BASCO Monitoring

Mr. Simon LEONOR Energy Audit

b. BOI (Board of Investment : IHEXE L)
Mr. Ramon L. ROSALES Director, Industry Planning Dept. 3
Ms. Amelia P. CABALLERO Officer of Construction Materials,
Metal-works & Machinery Division
c. PSA (Philippine Steel-makers Association: 7 4 U B 84 EE =)

Mr. Antonio P. ARROBIO Secretary of the Philippine Steel-makers

Association (Vice President of Cathay

Pacific Steel Co.)

d. At (BEXUWFTH) - 6 4

e. Cth (BXUF - ELELY) : 34

f. Dt (BEXWFE L) : 14

g. Bt (JERETH) : 44

h, 20U —27 v a v FBINStt 2 #5644
2) ACE :

Mr. Christopher ZAMORA

3) ECCJ :
A OEE HE-U=TUCUE HE
R EEm Y =T U B P
A Fe EESY=T7 U7 B

pal



1. 2 J4VEVOBAR-BEEDE

(1) =%
E4 74 UvrHEmE
MFE 294, 554 km?
ANF 76,499 T ABF& 2000 4F 5 H 1 B [E S GRAE
HH ~=7 (ANH 158 HA )
BYU YRR, KRR, A RN RERESLE
AN Y7 84%., 74 U EUVIMNIE S - T T AZ N 1%, A A
7 LB 5%

al
op

SE T
S

(2) B e
T4 ) ORERE T2 EED —-1-1I1RT,

KRI—-1—-1 J4VEVOERERFT—4

1998 1999 2000 2001
GNP (fEKk Rv) 685 802 790 757
— A%V GNP CKRA) | 912 1045 1007 945
REREE (%) -0.6 3.4 4.0 3.4
Wil B (%) 9.8 6.7 4.4 6.0
KEER (W) 10. 0 9.8 11.2 11.1
M Z R (EK | fi 295. 0 350. 4 380. 8 321.5
Kv) LN 296. 6 307. 4 313.9 295.5

FEE GDP BEF 3.4% (2001 4F)
4 H GDP #8%H 3 JK 6428 1 2000 J7 < (2001 4F)

714 { 3806 J7 8586 K/L (2001 4F) 1 R/L=50.9927 ~XV  4EH
BRI (ERIN S ~_— %) 45 {5 400 J7 F/L (2001 4F)
B (EBIL L ~—2) 25§ 9800 J5 KL (2001 4F)

15 Y & 134 fi& 4260 75 K1 (2001 4F)
*PAME BT E 520 i 6000 7 KL (2001 4F)
AHREL— b (HIPFEEE) & Rre—k 50. 9927 (2001 4£)
AL — b (WRE) 3 Frr—h 51. 404 (2001 4F)
% B HI%E 50 {5 5500 75 KL (2001 4)  FOB
%f H g AZE 60 {% 9700 /7 R/ (2001 4£) FOB

=
Ig




(3) BB
Bl o SEREIRFN
TEH: /a7 <hXH LT a=
Gloria Macapagal Arroyo
AR - 2001 45 1 A 20 HEIKKRED O A& 8T,
R . ZREH
MM (EEHK. RE. £ -
EBEER 24 4 (REX)  TREEH 262 44 (Bt U A M3 L OVINEZ X)) T,
RN EBEAY 6 4F (34 2 LT3 oda®) . TREAs 3 4R,

ERFTHAST
MEE . EBH, M5 TES, AEY. BeE. BF
PIRH. - BEE. THERE

(4) Bih B

- 98 £ 5 HICKMEEENMTLIL, ARENODOZ OXFE=ITT, Yakt7 =
AN T = RKHFEDP A LT,

- 2000 4F 10 A, #IE LI ESERER I EZRE L= A b7 — X RKESDOET
AMEFE, 2000 4 10 H 12 BIC7 v S RIRMELIIEOBER X M EFT LDl
feE, 11 A 2 AlZiZe 2B TERBEOEMELL, £/, L THRO#FERRLE
584 (LAMP) & B9~ 23 B 2%Ee . SFRBITRHBE O 1 £ TITR B LT,

- 2001 4F 1 A 16 B, SEZhEM T O KRB D AL M BRI B9 5 HEREML O R BAR
DYPTE S, REROFGEEITEN B E 59, FEBESHR OV CRER, 7 v 3 85Kk
FEDFEAE LT,

© 20005 A 1 B, =R b7 —ZRIKREOBEIHICHEHET AT RMESFE L DK
KT £ 0N L H22, [AH 7 v 3 KEIT SR L CoOBMMAREE 725 [
FLREES) 28 LT

+ 2001 45 H 14 HOHREERZETIE, SO ERE 133F 02 b7 v 3 KEEEND 5
SEEA N 8 R A A JEUOR O HATE B & PR T LBEEE B o E B A e
L7,

- 2001 4E8 H 7T A, BUN & KBINEA I OF T « 4 AT AFREAR MILF) (HEE45E 1
HL7o, 7T r IBEIE, AT A T — X EHEN D 180 EE T mIEA#L L, MILF (Z%f7
DRFBOR A HE LED T D,

2001 411 H 19 A, MNLF 45 FHETI Vv H 4 - 4 27 AETEX (MRMW) F1$ 0
A7V REXFTL2RET VTN 20—« o BOEER R &2 ERL 7,



[FCIE 11 A 26 B O MRMM FIE@EZE DFEH 2 ER L TR D | a2 T8 & 2
ORI, FA 24 HIZ~ L=y TICTREAERRCEish-%, 71U B
VSRR I,

2001 47 11 H 26 B, MRMM D ZIZEZ 53T 40, MNLF BlFRR T7 v I BUEN A L
o7 v VRBHTRFEICE T ST,

200247 H 22 B, 7 7 3 RIHEIIEATA 2 [8] B OMEBOT $HEBL ATV, BT
KITHLENBEBR. FEPIOERIL, 1BLMERF. ~ 27 vk 3R D R D R
WL, SBOBURAREEZREZ Lz, BHOMWR, REFBUCERZES, 71T
G B D 72 62 955 R E O R P\ 6 FEAR A I B W LT BB AR LT,

B

(5) ®FEEM

74 U EUREIL, TEATLKMEOBME T (92 4F—98 4) | W B o1 il i Fn 4 o
PSS AHEE Lo, AEEALEIEFEICL2mERELEB L, £ DP ik
F3R1T, 9345 0. 3% 5 96 4E 5. T%HS. 97 4F 5. 2% L A B 2 % 7=,

MIETADH A « N=V I F ST T VT BEETI 7TV EORIZHE KL, Zh

W2, A7 VRO EHEMENZOECNZ, =)V =o—=aBHROEBIC Ly B
EEMER LT & T, 98 FORERIT 91 LD~ A T 2AEE (-0.6%) #iéL
7.

99 1L, RIERIESICE 2 a3 AL b U Er a e X EEAFEDOE RIS £ 04
FHH Y GDP RIEHEN 3. 4%, GNP B E32Y 3. T%H (98 4RI 0. 4%H) (Ziffis L,
B H 1LESY ORT 43{& FLv) ikl

2000 4E b FEZEMM O RIS L722s, BSOS O RIERE . 4F 50 72 ATH 2 & i
HIZX 2 HAL T, GDP ARER 4. 0%H4, GNP iR 4. 5%, HH BT 67 @ N &=k L
720

2001 AF1%, MR OBIBIC L 0 & BE T ENBOR L722s, B mE L — v ¥,
AR AWE N ZNE FXZ2T 5T, GDP KER 3. 4% A MR L, BT B ARl
(3.3%) % klnlo7z,

2002 4F25 3 DU £ CC, FEE GDP iEE 4. 1% (RIHFERIM 3. 0%) . F2'E GNP Al E =X
4.2% (RIFEFHE) 3.6%), &5 4TSI, 7V A~ A OWHN T E DD D LEHO %R
WCRDWEENRIAEND Z LD BUFIEF BHED GDP4. 0%, GNP4. 5% 0D ZERL O 4% Hi
TSN TV 5D,

(6) 74V LHADHYE - HKERBK
T4 VBT E o THKITKRERSEHGHFETH 203, 74 Y B DIEEHRRF



e, s B FEZEE S B, ERITAME. N o e —REMN B gk b T
7o, ISR, VA P— —X AR EOM RSN, sFHBAMLE S, T3
RLB KT, BT - B BEEEMLAS EALE HH T\ D, 2001 £ H RO E
S (- A) X, BARDD BRZIEEIT RO 2. 1%\ 0, kb R7-54E
RO 16. 7% CKEIZ 24%) 72> TW5,

ARIZZ7 4V ~OFEHREEO—DOTHY . FRTREFIXIZI T 5 BIEE I3
HEENL N, EFBTIE, =7 han=s AB#EATLTHY . DL, ks, &
BN TN HEN TN D,



1. 3

TJ4JEVDIRILF—FEF

— 7 4 U H 2001 4 11 HI2FZE L7~ [Philippine Energy Plan 2002—2011] (2%
SWCit#ET 5,

(1) —k=FNF—iHE

74 U EO—RT RV —IEEEIL, 1995-2000 4E O R TR 359N L, =
O OF-E) GDP pEZMN 3.5% T H DT, GDP IZxtd 5= /L ¥ —HPESR T
1.0 TH D, 2000 FO T R/LF—HE &L 249. 5 5 5 HIHHRE
Fuel 0il Equivalent) &72->TED | —RTFAF—HEREKIZHD D AHOE
BIEFELAETLTWDE2, KR LE L THE (45.5%) , 100%T < B AIIKAFE L TV D
EWNAEFEOH CTIIFHCHAERRR (SH R, BEREEY. AM%E) 5 30. 1%, KA
23 5. 1%, HZEAAS 8. 2% & W\ D RERRIC A2 > T D,

N1 L (Barrels of

FI—1—2 —RIFIILF—HEHEE EEIRILF—ZXEIFERIIBEETS—X)
BANT 5 RN L (MMBFOE)
1995 (E4#) 2000 (FZiH) 2006 (HLi#EL) 2011 (i@ L)
L K % T TR %o T 1K % T K %0
[ N A= pE 92.2 44.0 111.9 44.9 191.5 58.2 254.2 55.7
PRl 0.03 0.02 0.3 0.1 13.1 4.0 7.2 1.6
7 A 0.0 0.0 0.04 0.01 31.0 9.4 57.5 12.6
1 1R 6.1 2.9 4.4 1.8 7.4 2.2 14.4 3.2
K7 10.7 5.1 12.3 5.1 20.1 6.1 30.1 6.6
Hh A 10.6 5.0 19.7 8.2 30.9 9.4 42.1 9.2
FAE AT e 64.8 30.9 75.1 30.1 89.1 27.1 102.8 22.6
LTIPN 117.5 56.0 137.6 55.1 137.6 41.8 200.2 43.9
RERlii] 114.0 54.3 113.3 45.4 117.6 35.7 175.4 38.5
R 3.5 1.7 24.3 9.7 20.0 6.1 24.8 5.4
Z DA, 0.0 0.0 0.0 0.0 0.0 0.0 1.7 0.4
BF 209.7 100.0 249.5 100.0 329.1 100.0 456.1 100.0
L PEP 2002-2011
(2) &N

74 U OFERIL, 2000 FIC
[a] > 72, 2000 4E|C
35. 3%, PAZEEBM AT 25 26. 0%,
2L 6% DRE BRI ES
HEAN L., 2001 A= 45. 1TWh 72> 5 2011 4=(21% 110. 2TWh

B o MH®E

ElEs

JE

45.3TWh ZAPE L,
iE, TEERM AT A3 36. 1%,
- fE AT Y 2.6% Th D, FBE INDHE
TR (TR 9. 3%
N 2 & Pl b,

T % 2001-2011 4ED 10 FERH D8

BIAED 41. 4TWh % 9. 3%k
fEEEM A 2




RI—1—-3 REEOHBORBELSEKDNOREEL

BAL : TWh
2000 (FifH) 2001 (faEL) 2011 (Ha@ L) 2001-2011 4
T 1 1% %o R | W% | BEE | K%
54159
Luzon Grid 35.0 77.2 35.0 77.6 82.3 74.7 8.9
Visaya Grid 4.2 9.2 4.7 10.4 12.6 11.4 10.4
Mindanao Grid 6.1 13.6 5.4 12.0 15.3 13.9 11.0
74 VB UEE 45.3 100.0 45.1 100.0 110.2 100.0 9.3
Hi#fL : PEP 2002-2011
74 VB OEFEERSNIT, RE 2t L EE SO X g CTaEl S
TWAHDONRMTH 5, BIHSHIIEEE AL (National Power Corporation:
NPC) &R UL EED AT/ (Manila Electric Company: MERALCO) (2 & - THlt
HIALTWD, NPCAHE - EEO—HEE 21TV, v =7 Lt~ Bl lX
MERALCO 73, & DOMHLIX ~DOELEIZH G EBLAEIZEITL Y 2 LT\ D IEH, NPC 28

KAEEFBEFIZHLEEL TS, LOLARRL, EHFEEMEICL > TNPC DE
o b EEETAENIEMNT L LI BEr R S bbb EEEN L5
L. 74 VBV OEBENEESIET V7 TIEARZKRNTE L, ZOxHEE LT, NPC
DRAREE FtE LT 5 TENEESFE (Electric Power Industry Reform
Act, Republic Act No.9136)] 7% 2001 4E 6 HIC#H S THOZ L., REEADE A L
BRIRE OB N LD EHMONREED D Z 2l oTlz, £, TENEE
W] TR, M OBELEED D Z L bilRbDILTN D, HIJFORTE TR
25%FRE DA N EBMICT 7 & A TE RUVIRI T, BFRFE T, 2004 4E3212 95%
DT TA (R MTBUHAL) OBALZZERR L, 2006 Fi2IZiTse sk x B
LTW5,
NPC DOEEMIBEETHS 7 4V B ORI S/ Y > (Luzon), B ¥
T &+ A (Mindanao) @327V » RTHEKIN TV D, BLERHBMIX
~ =5 TIX MERALCO, E¥-¥ 2 TIE VECO 72 ¥ OFELESH, K UM S TIEK 120
FEHEIZE > TIThN T D, BESED 9 HRKODOE D7) MERALCO TH 5.
7 B O HERE X [E F BALST (National Electrification Administration: NEA)
MAFE L TR, Ml T DEER O/, FEEE TH 2 T EEA DM
Mt - BE BB O ML= ZEREY L EEOICREITTT o TRV, RBER
i (NPC) Z HilskBiz R % & | Luzon Grid Xk /., Visaya Grid iZ#1Z4, Mindanao Grid
WFAKRDPERBIL 2> TS,

(Visaya).



®I—1—4 T4JE> (NPC) OFEDHILRIEIRER (2000 &)

BANL : TWh
Luzon Grid Visaya Grid Mindanao Grid &k

FER | K% | HERE | W% | BEE | MR | BEE | HEK%

KN 20.29 65.5 0.64 17.4 0.49 9.0 21.90 54.0
SRRl 4.97 16.0 0.36 9.8 0.49 9.0 6.30 15.5
R 15.32 49.5 0.28 7.6 0.00 0.0 15.60 38.5
KN 3.16 10.2 0.01 0.3 4.19 76.7 7.36 18.1
o B 7.51 24.3 3.02 82.3 0.78 14.3 11.31 27.9
& & 30.96 100.0 3.67 100.0 5.46 100.0 40.58 100.0

H 8 : NPC 2000 Annual Report

(3) =/ —ffikk

NPC DESEE 2 IRz tbifig 425 &, #5ETIEf 2 Peso/kWh (1Peso=2.8 H
& LC. 5.6 /kWh) . ZBHTEECIEH 3 Peso/kWh (8.4 F/kWh) & 72 >THY . &

T EB DAT RS 23 v <

REINTWVD,

%I—1—5 NPCOETAH¥E

Peso/kWh
1999 4F 2000 4
Luzon Grid 2.84 3.34
Visaya Grid 2.52 3.23
Mindanao Grid 1.67 1.93
Philippines 2.65 3.12

Hi B : 2000 Annual Report “National Power Corporation” (NPC)

PREFOAfIRS (DOE 45 =RV F —pERE R T — & 2000 4 9 AHA(E) 1TROEY,

BV ()
7 4 —E il

KT

(4) A=V F—FEEOENFHEAET - HEEHKRS

13.04
12. 59

16.85-17. 36 Peso/L

1) =x/L¥—J5 (Department of Energy: DOE) :
74V v BT R X —GEROBER ., BRI - AR - FE - B - R




3)

4)

A A - BRAFI - B AR - Ak AY 2> 38 B TRERE I 2R (IS T O -
DELER EIZOWTOBNOERE T v 77 A0, b, HELITH> L%
HROE LTWD,

1992 4E DOE BXSLLIKRfEE, 7 ¢ U B » =% /L X —51# (Philippine Energy
Plan: PEP) Z®HEL. =RAF—OFHMIRDL « LB L - BUNHER 72 SI2B7T %
FFRD 10 FEFIZHOWVWTORYE - A HE L TVD, o, =X —HED
fHEMBE LT, 74 VB EE At (Philippine National 0il Company:
PNOC) . [E'# 78 /)43t (National Power Corporation: NPC) . [E (kT (National
Electrification Administration: NEA) 1ZAE OB FIZENLD,

T XNV X—HFIFTES (Energy Regulatory Commission: ERC) :

IH4 1% Energy Regulatory Board (ERB) T, 2001 4 6 H|Z Energy Regulatory
Commission (ERC) IZAMEE Lz, BT X/ F—BORIZBME L T, =% /L ¥ — -
T4~V R A ROWMEDFEO M EEHE (DSM Program) O IEWERE LY T 5,

DSM 7 L—LT =2 D7 al 7 hEEFEELTND,

[E'= & /1At (National Power Corporation: NPC) :
DOE DA FIZH 2 EHEMBI T, 74 U BV RIROIRE - XEO—EHEE L KOME

HEEZ O ELHY TS,

AZ )bz ((Manila Electric Company: MERALCO) :
DOE OB TIZH HEEHE T, ~=TF LXK ~DOREZH YT 5,

E'e#E(kT (National Electrification Administration: NEA) :

DOE OEEE TIZH 2 [EEME T, M ~0O/E & EMNENEZHENLT 5,

7 4 VU EEAMES (Philippine National 0il Company: PNOC) :
7 4 U EVENTRLE—0 RD OB E 2 H YT 5,
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1. 4 J24VE OHMEE

74 U EVBOI (BREZEEE) NOHAFOEEHIESWTIRRS,

(1) 74V EroetlEn
T4 VD INE TORRKEFEEEIL 1960 F£DK) 400 T t THD, TDHIL

B LT Y, 2000 4 SEEHTE

VERTAEIZ LR 5. 2%0800 3.136 T t Tholz, =

NIETTPEAREIS TALXFEOR/ ML D LD TH D, 2001 41 1999 4 L ~L (T

I, 2002 1% 2001 4FITHE L 3. 2% ~6. 5% D HIATH 5,

Z )

ZIE CTHIRRERED 50%LL L&t LT 7z National Steel Co.

(FO—1—6,

7

(NASCO) D& 1%

1999 £ 11 AL V{EIELAEEE T, 4TI TOHMBREIZMAICHELI R L 2o T

W5,
KI—1—-6 TJ4YEVOHMEE
(HAZ : 1,000t)
Year 1999 2000 2001 Sem 1 Sem 1 2002 Forecast
2001 2002 | Low High
Flat Local Prod'n 144 -- -- -- -- -- --
Products | Imports 1,443 1,386 1,483 734 815 1,550 1,600
1,587 1,386 1,483 734 815 1,550 1,600
Long Local Prod'n 1,286 1,350 1,386 711 752 1,450 1,485
Products | Imports 434 400 474 226 256 450 475
1,720 1,750 1,860 937 1,008 1,900 1,960
Total Local Prod’n 1,430 1,350 1,386 711 752 1,450 1,485
Steel Imports 1,877 1,786 1,957 962 1,071 2,000 2,075
3,307 3,136 3,343 1,671 1823 3,450 3,560
®I—1—-7 Z4VEVOHKMEE (FFLHEA)
(BANT @ t)
Kind of Products Sem 1, 2001 Sem 1, 2002 Increase/Decrease
Hot rolling products 366,200 420,000 +14.7%
Cold rolling products 177,200 218,200 +23.1%
Coating products 152,200 165,000 +8.4%
Tin plate 92,400 110,000 +19.0%
Zinc coated 31,500 47,100 +49.5%
Pipe & tube 23,000 11,700 -49.1%
Billet 590,000 635,800 +7.8%
Long finish 224,000 265,600 +18.6%

2002 4EFTH T O AR 2001 ORI AR D 59. 3%ICE L TV -,
EENEEZDTLE. Bl FOEABRNEL 7 4 U B UNOBIAEESREM DR
80%ITEMAICHE » TWABZ LT D,

om—1




(2) SREMZED3E)RE & R
PRMRLEEE . BREE . RV T v TEFZITBURIZ BB IR BIZ & 2 SR8
MERER DT, BROBEGHTEZBES~HNESNTHEHHRPEZEB LAY Ty
T Ol AT D0, D7 LB BHIT HRRICIRZ T2, 1D DOJFREND 80% XA 2
T T LSRG TH DD, A7 Ty T OEHNEE RSO ITES S v & EN
DBRFAPEFEITZ S LHRET HLEFE > TN D,
ZOERIT 250 Do TED, 100 E VU EOEAL 50 5 ALLEOREEE N
EHEE T IXMEAICE S LT D, ZOESUTBUFIZEESY OB& %2> TRV |
fPESE & ORRFHI DN 2R, HICE > THHEERIMEOHNZ L TWD,
74 VB TEDPS T 13 thb o ERUF & o 7o R EER 13413 5 4HICi v BT
A=) —=~ERBITL TS,

1) Bl MEPERM
B Ly MAFEITERE - EkithE T, SRR E (S ) - ik
EREMTH D,
2001 FOE L v FMIEL 420000t THo7o, ZAUFRIEFES 1160000t O 36% T
oo,
30 0t/ y DRESIN B D 2 HITBERES L TR0,

2)  JEIEERM
JFIECIE, BB NN—, Vv —nr vy N, BfzHE L Tno,
RN — O H &I I & kil mR S O 2 T bid, EEH#O
BEA =N —13K 26 > D, Ok / R EE S A — T —1X 4 b D,
JA4Y—uay RpWILnas7 - v7 74 b 0O8ANRET, 5 TIXZ DN
B0 I VTR AN — RS ICBIT L TV D,
RISHAPEIXFEIZ 24 TH D, JIVEIROREITHKI 360 T t/y TH D,

3) StOEPIMIE
RSN ETH L2, SERETOROREEN 34EH 5.

4) v
— iRy B
WIRZATI2 o TV DT & A E DS IE, M4 FEME A2 H9R L 728 T L s
LR RANEE LRV EEEORVWRIEEZFF > TWD
IO DB OAERE T A MIEEDOF, BN OFURER, WA X0 AAE
FHMPFTEDLHDTH D,
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—JESE S B

JERE X v idodife - e - IR O 3 DI bl s,

WA I TN E T AREOELEARAZ » Rekio TRV, @il a v Ba—
g—arybr—b BREIEREROBWVINMEFE AR > TW\Wd, 3tHRHY | Hard7p
<EH 30T t/y DEES EFRF> T 5,

L, X T ARE TREERX (VA=) IV AZ U R —T %A
RO TS, 124E03H 0 FHDRENIL 15 T t/y ThH D,

FEMGER I LT, BRIV D SEORIKIR OB T, SV REHEE & &b AT
BORY FTHELTWD, REDOIANBIOHHAIZELTND,

(3) BIEOEMEZEDE N TWVDIRI

1)
2)
3)

4)

5)

EWEJT 2 A R MERARCO & /7 =US$0. 11/kWh
ik« N RU T a A RREY, RIERENLETH D,
Ty AT AOMBE, 1997~1998 FEDBELHENEEZSIWVTHOLELS 2o T

D
MR NAUEIZE R EDOEREOHEFN N DD, LIz >Ta A ME T R H¥K
QAR

Bl H M om L, MESBZL>THBEIA NI TN L) REBEEICEY H
TROBEGFER LARICHTEEZZ2BRSEIMLERND S,
BEZEZHTITITL) ~4) OFEZ WIIERAICIES 5 M2 030> T
Do

(4) BEBLRE

1)
2)

2003 4E|

BEEICBE LTI 1L FEWVW O ORERR LT,

WTO 2> TH & v B0 ZHENRIT S iz,
AR LENO THEEZSF D2 —7 H— RARED AR ST,

2001~2004 FE D, JopE & S O BERLG] & T O BT EIBIEIE Y 2001 48 1 2B
FFAGR SN2, AT 3% B D LT, fefRBLL (N— FTm ALEE 8,
BLE) 13 10% 0 HERIRIZ 5 %o~ 6T,

PLEDWRAMN TR L TWD EXHCHIED 7 4 U B OEZEIT 720 B LU IR
HHrEEDPNS,

ZA- T, A Billet Offitg A& EH L CTE Y., FEE 160~170US$/t TH-o7= b

DOHHKI 100US$/t DE ERXY TH D, LD THAAE, BERF A —H—IX 7 VEEORET

b5, &

M2 RFHER R THAEREICKEL 2T WD EOMENS 1R THIM LS

DB EFROR LHERNH 7212 ETH S,
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2. E@Eﬁﬁ%%ﬁﬁ . EEI%O)HE

7 4 U B UBHPESE DB L X — WA & FE T 512272 (ECCJ 1% ACE (Z%F L Manila
TN EIZZOELICZH D 2 >DOBERIF T OEEZKIE LT,

7 4 U BB ERE X ACE 26 ORI ) L, BERIF LHOREICE DT 0H 1 IRBHE
FHEBRIE E TR E > TR T2, ZOFHIT, WA -2t O @ IMEBI AR
SNHZEEEE LD TH T,

DOE (Department of Energy: T R/L ¥ —4)H 2% A% PSA (Philippine Steel-makers
Association: 7 4 UV UEIRAEEEFEH D) BLOKEBRF A — I — B EERTZICHED
HF R ESLRVWEFLECCT A NRN—I D RO T OFE 1L RSHRAEK TR 74V E v %
S LTz, SHUET 4 U B ATHERIRESRE L T D b vy e b
L2 LR E R T2 OFR T CTHEDEZNL TH T,

FER. B 1 RESRIRE (2002 4F 12 H) OBWERAIZFIEBL Leh o7,

L72L. PSA B Mr. Arrobio & DERFE TR L LT, BFii&LZ I AT NoH=
FE. ACE 38 X OVECC] B CSFRABE RN EE L W b T Z EN TR SN, 512, ZORFD
AR U D BERUF L35 WL e OFBI AR LT,

ZOREF, B 1 IRGHMIRHCIT 340 TN EB L, ZRriid o B AHH<C TS ES o
EXY VU T T HENEE, ZO3HOFND 24 A M E L THITH 2 IR IC
a5 < DOE (23 < {KFE L 7=,

2 REHRARE (2003 4E 2 A) F TIZHRIZHRI L T\ iz 1 OB OBZRFHE T L TV,
o> 1 HITRTERFF D ELESAETH -T2 7 4 U B AR E Sz, WS SFRk

BERELZ 0 L CRWHE LT 5 F0 KT,

LIFIC, BE S/ 2 BRI AL OIS N TR~ %,

2. 1 At (BRIFISE) OBE

TIET LM Abm-w=FH

B Ly b

R 160 N (PR« 7 N)

BT - 8 RFfH1Eh#s, 3 {E LA

AR - ALOMBEZ KT — 2 — 11TRT,

AtLIA he - w=TZH 5D,
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B

Plant Manager

Superintendent Administration Officer

Supervisors Office

Rank and File
Employee

KI—2—1 A##HEER

[ T3/ AC AU 1 A&, gt 1 R CE Ly MEREZ L TV D,
#9 30 AERMICAIZE, 42 11 7 ABED A Z = Zfgid TH TR e L v
ME km BEALIZ B A — I ~ R LTV D,

TARAF—JFILE D & AT, FBSIILMERALCO (Manila &) M6
EREBAL TS, HEHME L THZM Diesel EEZFH, I L mA
KU EAT72 90 FRERIRERE (7« — BVl 60% & /32 1 —1h 40% DR
A & BERINEE S —F— 2o TV D,

FRLAMCERIF OB E o — 7 A R (BARFE L PSAIZED
BE®E) BNbbd, o, #iEgFE i Ly MNIWH & LTLPG ZEA
LIEALTW5,

2. 2 AHtOEEERER

(1) 3Mm

i

e

3

(I

A (AC) EBRIF 13
TERGHE /) Xt/heat, Jx KAES) 1. 4Xt/heat

4 22 KT R, By hEkE 1%
FHUIABRAN Y T L H— 15
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PSA (F&#HE) i : 1

by g N VAN AR 3 %
Kz L—r: 9 X
AT Ty TIAT THERH 2 3
EIRAEAS - JLERER R - 12
<R 12K
FH BN H (Diesel 7 &) 1%

Ttz BB RS 5.

(2) THEEX
HI—2 — 212 Atk ORRE R %2 7=~
AU LR E AR U — FICEE SN TWA LA T 7 N Th b,

A7 T —F

MI—2—2 AftEEX
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(3) B
140 A0 3 EIEAH], ER 11 5 A HE
AT I AR 8 B & OMERAEIA R IR S AT 1 4 1

(4) TR F—
BEEF THOBHT XX —0EAE ] — 2 — 11077,

x1—2—1 FHIRILX—DIESE

FH¥E FH& ik
REERBREHIN I N EIR L Diesel 60%, /3> 1 —iH 40%
Diesel i o v o H
LPG HEEE L MR
Coke BT A 7
ER ERIF, ZOfh FERITAFRE
EINES RS RGA A HERAR L OWEA
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2. 3 B#(EZIIE) OHME

T3P e Abw e v=FdtFETH IRFH#OEZA
B BRAf S —
B 450 N (RHEIf#E : 56 N)
s IR 8 RFfHIEhHs . 3 M BEIATH]
Mg - B fhoofEik 2 T — 2 — 31T,
AAEEA Fa v =F2h D,
BREEE FTHIIE Ly b GBHM) Z4MNED B aERA U CHEIE LT N — % 4
LTV, &fire/E 30 5 t/y U bdbd, SAEORFHL IR EL T
G < FMRZICSEHT L TWD X ) Th D,
WA CTRAR L7 b JFUBFAN & C 1M OBEE 1127 > TR D | 3
DATF A% LTV,
Plant Manager
|
Business Operations Plant Operations
[ I
I | | I
Shipping Technical Production Plant Gen.
Service Service

I1-2-3 B#o#MHER

2. 4 BOEEEREAR

(1) i

JESE N AR VA =% 7B = LA — R & INEE

IENVFERETT « ek 60t/h BLE, BER E L M EE
=S —Rl AN ES
PERAEI L = R L —H —ff &
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JEAER ST b REEEER ERRECS

HGEBE AAVIEE D X

I =0 TRy R
A i NT A 43
TTarFry— 6k
WHIKBEG I K OUKALBE i - 15

FESE TR & LTS B I MEIRAERE ., RN, ZEEmens 5,

(2) THEEX
X T—2— 4 |ZBOBKOREX %~
marZH 7Ly MI—ERCTELEISNDILAT U MERoTWD,

By hEES

JnEF

JEAER
EIR

I—-2—4 B#EEK
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(3) FREMRH
SEBEARH, 24 BRI

(4) =RV F—HEE

TEETHOERA =RV —DfEER ] — 2 — 21T5R7T,

RI—2—-2 FEEISOERIRILEF—NIELHE
A Fid ik
il JINEF N di—8EH S 2.5~2.9%
LPG el MW
&S Ly MOl
GRS FhdoeE s - PRI JERMITE FRE
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W
¥
o

i

1 IRFHAERFORPUIATEICR R L B Th D,

74V ECEHM LTI R D BRI, BRE SN ERE LI oW TR RS TR - =
FX MR - PRI EREEZ DR, BTINX—HEOT-ODOUWERERRT D L L
HIZBMITY—2 va v 7R L T, BARDE T XL F—HFOE = 1L ¥ —FE 5%
I LAV F—Eilkom L - BEEREZRD 2L Tholz, IHITIE, HoxL¥F—2
Wrahiith . ASEAN 56 [E O [FIFEPERE D FHE - B = XX —BWHIN L~V % 2 )% L. ASEAN
IS = kL B —HERE R DEHERE = R VX — W TR Z WL T 2 T O DR 1T 5 OB ERY
Th s,

WA S 2 IRFRARFICAT A2 o 7,

BONCBEZINX—T—0 va v T w2{Tiholz, S RIOIEENZET % ACE, DOE DL D,
ECC] 6 BARDEIME TCEB SN TN HIEA TR NF —HINEAHEM LEML b5 2 &I
BTz,

PWHE, 2 TECEM L7, FaicE LIZERIRIC K 2MEE & . EREO LS TOMA LT
W, FRIZ RO T8 Tldf 12 Wrap up meeting ZTWSERDIRRZ T 5 F KT,

(1) At
AT 1 REHAERFOFLGRISETH D . Plant Manager 732 A k& 7 2\ ZHRV O & £F
STWVWDZ LD ZOZKMEIZ b IEFITH N7,
BEOREZE S — ISR B> TERY | #1d0b Z ORIZEHR., B RY. 0%
LB 2 il a2 W & Sl L7z,
WA L7231 B ARD B FFS U R & - IR L0 7 o 7 XER
G o7,

(2) Bt
BELZFZ L2172 o7 BT, REOBWHE 21T o 72, RO X 9 ITHFEN
IEFE 5> TWEFL Y ZBZ 0L OIIHNA Do 72, BIEE R L HED OFHRAT,
BILOA T F U ARORERFEEIT IR T2,

BB, BG TOTEEZIImEE bM< O, 2R THERIE LR o7,

|
S
fod
s
{\Vz
=
Tt
S
JEE]
o3
[z

3. 2 DWixigik



3.

RSP LG TlEDI TV D =3 /LF—id, B - EEIR O £ — 7 —BE) S CTflib
noEN (BE) DETHY, HExXNLF—DOHRTHVERTLD D,

F7o. ECCT 26 OERIFILZIEBIAGRFAT B IZ 2 #E~JE S L7208, 720 DEE & HE
LTV SENR LR, L THMAIRTHR S A L— XA,
Questionnaire ZIRfTHEEHI DT TV 5,

3 BMR7TTa—)

1 KRR L7 BRI THIE 3 7T, Wb 2WiEHE & L CoXBITRE
DELNTEERNO TV v FRE TR -7, Manila #0075 H TR 1 KO
FZd 5 Atk 72 CHEE LODAEIE Manila #0755 80km BEIL/ZFT T, ¥l 7=
b 2Ll b 2ind & 2 ATH T,

FIFOBIFHBL 2 KIHERHAAT> 2. AT Neeting £H0T 2 AN, 2%
ERHCZASRE 57 BHEIE 1.5 AR L 2o,
WA 2 — & TSR,

1 A : 2002 4 12 H 32

12 A 16 H (H) DOE « ACE & H:\ZBIrs i (253 2 X R 2k
BOL #hfH., 7« U B ERHZEOBRET U 7
PSA . B2Wrse AFTBRSRE I & OV ARt
7+ KRR

12 178 (k) AfEAR, ke 7V 7

12 A 18 H (OK) CtEahlfl, #¥ERRe 7V 7
D#FAR, #ERMe 7Y 7

12 19 H (K) DOE #hff. 2 AR D2 Wise AdUSEaisE (ki

2 YRR © 2003 4F 2 H 3

2H108 (H) =X BLOEZXLF—IZETLY —
7= v 7B (DOE, ACE, $k#f A —J — 3 +EDHIN
F ¥ L OVECCT )

2H11 R (k) AR, 2krid g
(BB WA AILHEE)

2H 12 A (k)  DOE BIfRE AR
PSA B RGN, 35 KOG AEERE AT
BAEEAI, B2 R R

2H 138 (K) BfEiM, 2R EE
2H 148 (&) A+tFHR. DOE « ACE & 3£(Z Wrap up

meeting FEjife
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4. PDHRRBER

4.1 A#OZHRAE

1) sefflek

R /INRLAC AU 1 5
EMBES Xt/heat, ix KHE ] 1-4Xt/heat
2) BEpIRI

A7 Ty THENTE T RIER L T\ D,

WRREERNIE 1, 2BIE 2N 144y, 3IEH 9%, 4~ 7T BAMNE 6/ TAY VY a— L EH
ZLTW5h,

Tap to Tap RFfEIIZ XK 135 DHEETH 5,

IREIEM & L CiEE L a— 27 ADWRiARZ LT D,

(2) HEFFBH

1) Efifhk

HER 2ARTF U REL Y b CC
A TR 50~55 43/20t
2) BERRI

BT 1 » AmEREZ L 12 ATA~1 AP0 1 » AITEEZEELA T
FTUREERLTWD, AEMITI0E Ly FRITZLEALTH D,
AR ERZERERT 7920h (11mX 30d/mX 24h/d)

(3) ZLH

L

e

1) EEEmAERE (RI—-4-1)



2.

RKI—4—1 AHDETEREBERE

=
o

4 Fr 5 ([
WGl 1
T £ 8 A 1
LEERE 1
PSA %1 1
3

9

7 —a 7L yP—
JL—y
WHEKEE (Ko7, 77 ) 15
WIHFRT
FROAER I (L%, FH5PT) 1

O |0 |N|O |G|k ]|wW|N|H

2) FERMEIEM (KT —4—2)

KRI—4—2 AHOFERERKR

No £ ZiN o A B H B
1 FEHHT 4 — B NI ERME 1000kVA 1
3) EH L
MERALCO LV Z B ERMEICTHIFZEL L TWD, RKENITK L., #EFEY 55%

BEOZEL L TW5,
MERALCO Z BN EEBRHIZIZIER FEIREEIZ L - THHEIKERE & BRI ME L T
l/\éo

(4) SEEERER A

=N

1) BRIEAE
SEEEALE DO AR Xk D@ Y TH B,

a. AT 7 15
b. 7—AX 77 15
c. UNR—275 =
d. =0 1

2) EHFHIE
BRIFBIETIZEEN L OWBIHAOA AL 7 7V EERFEIOT —AX 7 7 %



(5) PSA #{if

P RE=!

1) RIEE=E
PSA OFAHIE G IT R OB TH D,

a. HZERVS 18
b, =7 —78v7U— 156
c. BFEaLTLyY— 16
d. ZOME%R 150

2) EHIGIE
AW ERE T IR IFES, BB AR TEIROA TH > T 5%,

(6) 7L v —FH
1) s &
a. Nol > 7ufla,7L vy¥— 30kW 1
b. No2 LiZuflar7Lv¥— 30kW 16H
1

c. No3 Ly 7u#lar7Lv¥— 30kW

2) EHFE
EIEHEIZKI—4 — 1 D@BY Th b,

Tym=}" d5m?
—> [~
20A ‘—%. 1
o=} 0.65m?
37A
0.65m?
o @

HMI—4—1 avJLyS—0ERAE




(7) WHUKEAH
1) BRI O AR B 008 5 15
N7, 77 ATEMAKE L AREEREIN, THE 1 RIZAZ A IRETH D,
2) TRIEF R 7 & AR BA LR i KK B fi 0 3 7 i
R ZIIEAKE 1T BN ER S, TR L BIFAZ S IREBTH D,



4. 2 BHOZHHAE

200342 H 12 HORZWRREY RIZTH Ay vy bF v (2H 11 H~13 HO
TE)THY ., LEHRET TOEZX LI —HEZKN TR 7,
LIF, BHEIR~Ee VY U 7AR LD BEDOHRIZONTIHE RS,

(1) JEMEMEMFA, JEIEHE 1 %751
ZOTHE 130 £ X12000L OB L N EEEA UMEFE CINEA L, JEIEHIZ X - T
PR 2 AEPE - HfiF LTV D,
AEPEBITERE 10~50mm DS SA—TdH 5,

F

m

(2) =AEHH

B

1) FERERE (F01—4—3)

£I1—4—3 B#HOIEXRRRE
No % PR 3= %
1 INBNFIREL AR o 7
PRI F FA 25
PER I A7 7~
n—Y) v rwvv
TFTrRaATw
BT AT
o— Y 7= B HIK R
TR AT IR v 7 AREIKEEAR
HF4 B AR 15 EZK B i
8 TINERSF B 4% 45 K 3% i
9 = A
(1) 100kWX 14. 15m®/min 2
(2) 200kWX28. 3m*/min
10 P 3 A 1

et
a3
=
I

N[O Ok |w(N

[ P iy gy U e I Y N )

3) HEHMEPRBE (RIT—4—4)

KI—4—4 B#OFERAERZE

No pa R oA & B %
1 R AT 4 — B IR EERM 500kVA 1
3) EHKFIE

MERALCO LV Z B ERIMIC CHIFZEL LTV D, RKEBENITH L, W 710%E
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1)

2)

3)

1)

2)

EDoZELEZ L TWD,
MERALCO 2 EME R ZIXIEE A EIRIEE IC L - CTHEIKERE & FRIA A LT
I/\%)O

a7y —i%E

WHEITHIIEIED -4 -5t ary7ryh—n @ s Tns,
RI—4—-5B#narTLyd—i&iE
3 % w =%

Nol =L yH— 14. 15m®*/min X 100kW

No2 a7l vHP— 28. 3m*/min X 200kW

No3 a7 L voth— 28. 3m*/min X 200kW

Nod a7 L oH— 14. 15m*/min X 100kW

No5 =L vyH— 28. 3m*/min X 200kW

No6 oL vHP— 28. 3m*/min X 200kW
U RE
1~65ary7 Ly —HAlcHmL v — %7 L LT 20.52m° DFEBEDOX 7
MEEINTVWD,
EH Gk

KN 2 OO THIET OERMEREN D D0, /DNLHIFBERIETTH 5D,

KT FRER O E 228 A &1T 40’ /min FRETH 5,

Pen T, RIBBEMIZIZI2~3EBDary Ly —%2EiE L, FZ2 G L TH
5o

R HK A

JESE 2 Vi HK R
WEIKR 7 WEEE 7 7 VIEMNEE B OREE L, FHEOME L2 ZE L T T
a2 X A RkBEE LTW5,

Tr7ar (N—FEAREE) By 7 AGHEIKEAE
WHKR 7, WEE 7 7 A3 EERO R ER L, Ao ELE 28 L CTH
HWeh AHX L NAREEE LTWD,



3) HHHEA LR HIAK B A
BHKR 7 BHEIE 7 7 30 EER O &R L, & AEO&SE Y Z & L < i
HWeh AHX L NAREEE LTWD,

4) INENVF B GRS HKE A
BHKR S, BHE 7 7 3w A% 1 B0 TEE L, PEEe L Th 5,



5. HAIRILF—HRE-ACHER

5.1 AHORE. AEHR

1) BRSO

AfETIFE by FGEIZK 600kWh/t (TSR EOHEE N2 Ly MMEERTEH -
) AEEBELTWS, EZTERETFHEMALTHE0OT =2 B0 T, H
TELZ I HIT T & RN BRI LIS O 7R O I E L 100kWh/t < &5 &
TH 500kWh/t 2 CTW5H &b,

BRSOV F—EAT, BENDLOBI=RLF—BLONa—7 2 LEBRFEKX
FIABIZ X DPUSEAR FEERTH D, —RITIZEI DAY 7 v T O TN ~DOE
M AN—F—IZ X BEMMEN TN THDE, ZZTREAIATWRY, Zhb
IR DI ORMEREZHD OT, BEKRIERT LI LITL,

2) FERUFHEZE L oRE A
BRI O 1 YA 7L (Tap to Tap FF[E]) 2549 2. 3 KFEZ < 2o Tnd (1
HIZ 10 B— MRE), ZHiFxA 27 7 v 7 OEAREN L T7E (KA 11E) &%
< EBRITENFEAFEB U TL L OB N> T L Bbh b,
ZORKIIKD 2o BDHEEZBND, £T,

a. AT TOELENNIND, FOLORAT T v TOELREL BT 5T RE T
EThHDH, HlZIX, B0 2, 0T ZEROZ NS DIET L AT 57
EOXMEREZHFT DR ETHREELZ LIFH20ERH D,

b. FORNFEEDP L THRELTLOINENRD D,

ATy T DOk EE BT TR E BT A 7 VREH (Tap to Tap Fff#) %
HLLT2ZLTHEEE~LL, fERELTZRAF—HHEZHIT 52 &8 T
EA

=yu fHs

(2) =AEHH

1) EXEEDOERE
MERALCO |2 X 2B EREIZLL T oY) Th 5,
O HEAB4  AMoOFT -~ REH kWX 220Peso/kW
@ feEk<e A/ & kWh X 1. 85Peso/kWh



(3)

(4)

JEEII R (FEfE)15—85) X0.3

RG] (O+@) xX@/100

IR/ E] (O+®@) X 3/100

R R (D+@—@—®) X7.04/100
WEE D (PPA)  H ML & kWh X 2. 45
XIEXEE = O+Q-@—-0+®+®

Q6 06 e

UL LSO BRI N EoRE S

a. WREOWELHEIH L, RRENI2HEBEHY RETED,
KKRED (—7) ORBULBLETH D,

b. BURIIEIZBURETH D, NEOKERMNS S,

45 BE RS X fifi

BRI HETIIERE, Af 7707 —2 %77 UNEREIEET TH 5, LI
BRI HEHDOT =25 7 7 AXERIFDFREIRIETH 2126 030vb & IF 7 L 1E
RENTWD

BRI OBRERD., ¥ A Mfad A TEEY 7 o OPFRE % BHREHI#E S TE =
AINFX =TI NDLERD D,

a7y —iE

3EDOaryF Ly —REPREIN TN D,

2HEDaA T Ly —PNEIREBIZH AR, 1EOar Ty —REEA T
n— ROIRETHEIE STV D

I DY —T 2o 7 2FZE L, 2H50ar 7Ly P —I2 X 5B %
ML, BEZR VX —2E0 5,
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BHORE. AEHKR

(1) EFEIEF

1)

2)

1)

2)

(3)

FESENNENF O3

BATIIME Ly & A L CHIEMBE Thim 1240°C £ TV L T8N — (D-
bar) (ZJEHE L THifaf LTV 5,

BT FNF =K E L THEN ABEFH LRBEA 2R TEUC &R 7L F 2
EL— = libitTnb

INBMFIREHT N T —F A )L (S 43 :2. 5% ~2.9%) &> T\ 5, FEALIEHK 30L/t
ZEDNZ LRI D RAE TH D,

PEEAEIN 2 & 512 BT 2 55K

BURTH 272 0 RWREHREHAL R 2 DI T2 L Eb a2, Zhizsbicm bk
IELHEOITIE, @RS TRV F 2L —F b BT Iy 7 ZAZFMALEY
Vax (EFRX) N—F—RE 2D HEREBEZLND,

2 7R SR U [t
]

H

BREEORE AEOBAELRL)

MERALCO |2 X 2Bt FEREIZLL F OB Y Th 5,

FEAR B AWM OT <~ RET] kWX 220Peso/kW
TERRHE A A EE ) & kWh X 1. 85Peso/kWh
FEEGI R (FERESE—856) X0.3

F15E5] (D+©®@) xX®/100

IR/ <] (D+@) x3/100

2R (D+@—@®—®) X7.04/100
MEEE % (PPA) A MM HE ) & kWh X 2. 45
XIEFEE = O+Q-@—-0+®+®

Qe 06 00 6

W LIGOERM A Lo

a. WEREOWEENICH L, RRKENTLHFERETED,
RREN (E—7) ORKBAILALETH D,
C BURIIRIT 94. 25% R ETH D, NFEOUGERMMEH D,

a7y i



BURIEIM— 1 77 v bOROHBETH LR, BEORRICE>T2~350ar
Loy — % iEis LIEE 2 MG LT D,
BEROILBLYF—R"2 7 2FHL3BEOa T Ly —I2 k5 EEEI#EZHM L
BT XNX—EIIND,



6. HIRILX—RELHEDR

UTFORETIETHHROFRELRLTWVDEIN, ZNOIZETROBIETH V2K
FEHOBREISLHTLE B L TR, BZRALX—HRORELRTEO L
fEIR L CTRRL VY, FHREZIGH L TH LS OE T XL X =2 Lt RITKITTH S
AYAAN

6.1 AMTORS LHFIR

(1) ACERHF D Tap-to-Tap B OEMLIZ L A2E =L X —

1) Tap-to-Tap WffE]DELME{ 1%L

a. A7 7 v 7EENEHOH
BRFNAEEHESCT ZEBLIOR Y Ty VOELMES EF5Z LIk A7 7
y THEANEER OB A K 5, BUED AIZIIT 2 ERUF OMEERN e 2 —
ZEI—6 — 1ITRLTWA,
27Ty T OEEEY LT 5%, A7 7y T ORWLDIEITAGMT 5, 50
FHEOBWS DI VAL TEMT 2FOFALH LT, £ OfE., BIED
IR D Z » 7HENBE D TEIDS 6 [Bld 50 NE 5 [FISEGVULZ 2T T4 072158
SYDREREIC e D, BAEEASNTVWEAY Ty FELEMELS (2720, REE).
IHMRKREL 2o TO0.74t/m° ~ 0. 03t/m* U < 72 o 7o & ARE I VL IR AR FE 0 KA
I 1 M S D, BEREIALOHREL SN | S HICRERITEL 25 & T4
b,

b. FEBRIE ] O BLHEAL
FESREM T 30~45 302> TWnd, BEBIRNa—7 ZORZ AL ORI, S
SITITE N BAEOLE T E TR O Z X 5,

2) Tap—to-Tap W¢fi]DFEAMELIZ & 5 T E
AY Ty T OEE & EFERFE OB TIZIAAROBITH DA, 0. 74t/m* DR G
RHABEMTHLE5bnTnd, (KI—6—2, HAOFEIZH)
BRUF DD OBBHRCIF RN EIK D D O PREVIRENC B 5, Bl <ix, FHE
MONTNRNTZDT —H bR ERIFOENT A Z BT HFENRD TN,
ZO#E e ZZHADFITIEK 10% TH 5,
ERTREMZS 10% 8T 2 &, 2R 2T 1 %D, TOMMBET v 7 ETILHIC
1%&E RTEH 2%, BEIH 10kWh/t NEIECTE S LR b5,
ZORIF, BRRBLOERAEERZ#HIT LI LICEIVHEATE S,



3)

FERANIT B T EOWESE L & Tl O %4, Tap—to-Tap Kifi % 100 4y, &
FIE AL & 450kWh/t (1235 Z LIXAREE B 2 D,

KU N AR 3 2 B a4

BERUFEE L OBOEN FTRETH D & DAGE T BT HED & 31X, EXUFEE L
WA L 0. T’ KE S TEUE, BB 0.5t/BIORY T v TEIINE 725,
SIHIEREL LT LA REL TENF 1 /BEIORT T v FTEHEAERHYFEETE B,
INBLRFOEE, ZOLHIRKETAZ 7y TOfMAREKE 1~ 2 FE 5T &
ERFTRETHA D,

R B A m B DA

g4, MIEbHETe US$40000
W - B o TEH A US$30000
&t US$70000
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(2) 2ZE

1) S~ K&

(B—7) OEEARIC & D AR DRI

a. 7¥rRaritn—JHACLLEM Tk
O EEOKRKREN 557~y ME) BEELT L7~ MEZA—"—LZH T

HIVFTERIFTORMZIHE L2 . 5D WITEEELEE - PSA

WL, BESF<Y RICIDAT-DDY AT ATHS, (KIT—6—3)

MERALCO kW
XXXX

~ B &

KT OB (%

= > — g

EREDT v/ N E

I I
v 5 10 15 4y

At . . _
FTvryhRarirp—7

A O — & & 3 Bl

XEl AT~ REad—N_"—=LZ ) Th oD, LLFFOARD

@ HilRE L OH By A
==
5=

1l R £ A

18 &HIBR & 2% A Bk S 5,

KI-6—3 TYvFkFarvkrko—3&

WO R (REHE)

S D g il B AB00KW
PSA %A > — {5 1k A350kW
LT 7 o O—keEl AL50kW

& &t 1000k W

b. 7= By kb (A1000kW) (&2 THRIZHR
EM 1L 7 AFBRETH LD, BABSEOITIANDRH L5 Z L bEMENEL 12
FEoL, AbvoitHEK 12 fFLTEMOBEN LT 5, kIE2) bFEUFHEE

Z1T D,

RO A Y v ME US$52620/y - RI-6-112k %,
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c. BRFHEEsE (ERI-6-1DHEEICRE I RME LTHRE)
(MR T~rFaryre—7 1K US$15000
Buft T2 1= US$10000 LI FdEF US$25000

2) MERALCO 52 & /) EIC L 5 J1E5]
a. JIFLE (98—100%) D FHik
Power Factor Capacitor D% 4 5,
AT 8T 1. 5MVar TH %,
b. JFRkE (98—100%) I X5 FHIE
EMOAY v b US$11940/y - £IM-6-212K 5,
c. BIEHEHE (RI-6-2DREICRA O #HE LTRE)

(NER) LW g 1% US$25000
Capacitor 1H US$70000
T2 1% US$5000 L E 3 US$100000

EFE 1), 2) I3 MERALCO ~0 AR KB ORI T FHIZIER 2 MY £ & D723,
ERE1). 2) 2FEMT LI LT vZE NS S TH 2R <A =L
F— HEBICHIRTE S Z &I 5,

(3) REEHT 7 v OREREHIEIC L 58 = L% —

1) Y 7 > OREREHIE O T ik

ERIFOEERDIL, ¥ A MAMEHIEE S LT o= X EEICLDEET 7
DEEEHH 2 S THAZ R VT —% I 05, (WIT—6 —4)

§§ § E;i N )T AR

(} (W KT 7Y

AN —pEEE

VARYY EEe%
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F A AfEE

MI—6—4 £E77ORERHEEAE
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2)  [EERECRIE R XD T IIRh R
(FiTHR &)
cEBRIFOT — 7 FE T — A E T 7 AR E 100% &5,
CBRIFOT =7 EIET () 37— 24 T 7 VEEERE 50% & 15,
 Tap—to—Tap BFEIX N 135 oA 7 v, 7 — 7 BRI 98.5 &3/ A 7 v & L,
1014 7 )V/BOEZT 5, FMBEERIZIL » A, 330 HET 5,
« T (FET) ORFRIE (1440-98.5X10) min/d=455min/d=7.58h/d
ERTOFRIZIE= (Motor 1 /7:X) X [1-(1/2)°] X7.58h/dx330d/y X (&
SARHAMG:Y) Peso/kWh
=2190 - X + Y Peso/y
K — bk 1US$=50Peso & LT US$43.8 XY /y
3) &R US$50000
(HER) A =2 3E US$38000
Hufd TH# US$12000
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(4) 27y P —EGHHERET AL DE T L ¥ —

1) a7 by —0REHHEEEE OB AIZ SN T
THTHERATAEZEOLEREIIE a7 Ly —EiReaHE 35,
Fraky v EHhERMLCary 7Ly h—0EEekesHEsEs, —- - (1
—-2—>1->0—-1H"-+-) (WO—-6—-5)

e VI e =1

Braxvy—n"hul

VY7 ok KOHSmE' 1m3I g
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QJ
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I

] 0.6bm?®
Vo ol — :
| LEARE
V7 ks 0.6pm” '
N4
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e~
2 BT & D B EK

MI—-6—5 av7Lyb—0&aKHEIEAE

2) BEHELEEE A X D THIRR
Trm— RES =y 3 X0.4kVX20X0.85%X0.8 (7> m— RFZkK) =9, 42kW
FEMTO PRI R =9. 42kWX 7920h/y X 4. T8Peso/kWh=356619Peso/ 4]
2K — R 1US$=50Peso & LT US$7130/y

3) FlEkar US$23000

(NER) T Bl A 2 US$15000
VYPF—nRE s 1 US$3000
Bfr T2 US$5000
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<AV FEHEREE, IROBF 2R ORITRET D >

RE 10000kW—9000kW (10%)
VAES 98%
ERAEHE 3000000kWh/m
RI-6-1 AHTOZNEHERICLZIERHET TN
Bk wE
No H H LHKE KIE
10000kW 9000kW
FEAE
® KW X 990Peso/ kW 2200000 1980000
TE Bk
© kWh X 1.85Peso/kWh 5550000 5550000
F1RE|5| R
N -85 %03 39 3.9
J1RE 5
@ (D+@) X B/100 302250 293670
1 &S
® (D+@) X 3/100 232500 225900
2 TR
® (D+@— @ —©) X 7.04/100 507954 493534
I & 7 )R (PPA)
@ KWh X 2.45 7350000 7350000
Ao NEZEHE
15073204 14853964
D@D+ O+ D

ED#8E K (10000—9000kW) (12 L 2 AD A U » b 219240Peso/m
AL — K~ 1US$=50Peso & LT

FERD A Y > M,
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<AV v MEHRAETE >

KB 10000kW
VAES 98—100%
ERFHE 3000000kWh/m
£01-6-2 AMTOIHEHREIZLDIBERHET—TIL
Bk wE
N IH =
0 i Sy 98% JE 100%
FEAR B4
® KW X 220Peso/kW 2200000 2200000
2 kWh X 1.85Peso/kWh 5550000 5550000
F1ERE 5| R
N -85 %03 39 45
F1ERE5|
@ @f@) % 3100 302250 348750
1 &
® @f'é)x 3 /100 232500 232500
2 TR
® (D+@— @ —©) X 7.04/100 507954 504680
BB )% (PPA
@) k;%,h ;}1 4(5 ) 7350000 7350000
Ao ES R
FEED f@%i@?gﬁ% @ 15073204 15023430
FIRLE (98—=1000) IC LD AMDO AT » 49774Peso/m
AL — K 1US$=50Peso & LT US$ 995/m

FERD A Y > M,
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(1) HEEMEE

1) JEZEMBYF~D Y ¥ = F—F —DEH
P ABIL & U TR Z2 MBI @B~ 7L F 2 XL —FZ = flibh T
DM, HARDBEHRHEAEBR S LTE LY VxRN —F—DRARD 5,
PREHZII AN I —F AV (8 45 : 2.5%~2.9%) BfELNTWVWDHEH S itk stk
TI VI ANORBEERTDNEND L3, 10%LL EOBREHF AT 0O B )3 7l fE
ERBND,
BURTH 27 0 BWIREHE AL ARG Z HIF TV a3, FROL Rt T7Iv 7 A%
FIALEZY Ve 3 _A—F —ROMEFICE 2 5 FEERET D,
BAZH->TE, FAZEDOREN « F =y I RANR—=ZANF531T8H 2 0 F DRET
DILETH D,

IVl

T UdTRLTS
(ERE)

_— BHGRA =

I—6—6 UPzRN—F—FFo=-MAFHIK

TONR—F—HREIT T EICE LB RTVWADTERLTL LW VA, B0 T
BN OND, REHERS 85%LL Ex#iz 5,
Fo, PTAREKEE LA X ROBMR (EARATOERE) 20 —6— 72T, VY

TR —F— I F 2N ==L IO TRELR GO, LrbET XX
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—3FH 10~20% b E < o TV 5D,

JERL—58— (BRK)

FREX@E(C)

MI-6—7 €33v/RBRABIMBEZANELN—F—ZF>-EEMBSF

2) U=z NN —F—EAIZK D THIZE
PREHFEBEAL A 10% D35 B2 FDORIL 3L/t THDH, ZIITHEMAERZHIT
TITERMBEETRERRD BN B,

3) VY xpxA—F—EAIZL DG
Bl 21X, 2Mcal/h DX—F —{ZFHY T DY ¥ = X NN—F — TR WT 555 Ol
THEATORBET, WY 2 LHEHALTREIZUS$25000 THDH, ZHICEEEY
HINEREORMEN D, 722 L., BHOSOEERTITE A TRV, BUEHEN
EOREIZR D, FERMEELHBENEIDEOZ L =T VT RUETH D,
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(2) 4%

e
=

1) 7= REH(E—7) ORI X D FEARHE ORI L
a. 7vr Farhbe—Z8ANCK5EMNHE

O EKBEORKEHUS BT~y FME)NAEET LT~y Rz A —1—1L%)

ThiuX, NF 74 ML 2ERSTAFNCARTIRE L, BIEET257~

VRIS B 1DV AT A TH D, (MI—6—8)

MERALCO

KB DB
>

B #t

X

kW

S

~ HIE ST

FE

DTV E

Fvrharir—7

XHl- BT~ REad—N"—=LZ I ThDHIH, ZORRTHS
N4 ML DEREHED,
T DR CAEPETREN SR D 2 WL TOAMHIRZ L,
HiEL T 557~ REICND S,

MI-6—8 FTY>karvhbkA—3k

@  HilFRIs L O E BT BT O x5

ZWH Y A OAMRN RO OREE TE R0,

b. T~ R v k(ABOKW) 12 L 5 TiHIZhE
iz, EEOALHIRT 500kW O — 2 v MR TE7- L LTCEHET DL, L

To®) TH D,
] US$ 26630/y

e RIM-6-312L5,
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c. BMBAE (I-6-3 OEUEICRA I i & L TR

(GaEN!
Ty Rarite—7 10 US$ 15000
Hufe T 1L US$ 10000
At US$ 25000

2) MERALCO 528 /73R U#12 K 2 ) H15)
2002 RO E ) HRIL 94.25% Th D, TNEN—RIT L TLL T O %
L7,
a. JIRE (94. 25—100%) D5 ik
Power Factor Capacitor D% 9 5,

b. J1ERekE (94. 25—100%) 12 K 5 T %0 5
/M US§ 22560/y -+ RIN-6-412k b,

c. BMEREH (RI-6-40MUEICRE D #iH L LTHRE)

GEN
B72 L % Bras 16 US$ 25000
Capacitor 1H US$ 75000
It L% 1K US$ 5000

&5t US$ 105000

(3) a7y —EHHHEEET AL 28 TR —

1) ar 7Ly —0BHEHIEEE OB AT SN T
THTHEATHIEZEOLERIIE a7 Ly —Elimaik s 35,
MR A 7 ENZBRMLT, a7 Ly h—o@EimaKeHsg s,
(122232221 H ) (MI—6—9)
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BT XX —IRF

BERRVY=N"B)

No.1 @
No.2

No.4

it , LN
No.5
i\

No.6 @ |
IRk

HEE =

B

a7y —3HICk
5 B A

HMI—6—9 oY7Ly Y—5&8#EHMEAX

b. BEHMELEEE A XD P HIRR
ZWBY B IX THARERT, a7y h—0ERERE, EobiigFar 7L
vy —or— /7 rae— NREPERETE RN oT7,
TR ROFHFE IR T D,

c. mfEEsn US$ 25000

((QEN)
15 B 4 A 1 US$ 15000
Bufr T3 % US$ 10000

&Rt US$ 25000
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<AV v FEMRAEE, ROBFEZRORIIRET 2 >

HHEN 8000kW—7500kW
WAk s 94.25%
ERAEHE 1800000k Wh/m

RI-6-3 BHTORWENERICISIESHET—TIL

No 2 H sofaﬁéjliw 7%10%1?\%7\7
@® %ﬁ@/f 990Peso/kW 1760000 1650000
@ {E%@fx 1.85Peso/kWh 3330000 3330000
@ jﬁﬁfé) % 3100 141248 138195
® ! {j%]fé) % 3/100 152700 149400
© %%%ﬁ%(@—@—@) X 7.04/100 337642 330345
@ ’Hﬁ %:\'%h i%%;PPA) 4410000 4410000
A F%?é%gﬂﬁgﬁ% @ 9543694 9432750

KV E KW (1775—7275kW I LD ARID AV >~ b 110944Peso/m
L — K 1US$=50Peso & LT US$ 2219/m
FERDO AT v M, US$ 26630/y
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<AV v MEHRAETE >

BKIE T 8000kW
VAES 94.25—100%
B & 1800000kWh/m

%£0-6-4 BHTOHEREBICLIERHEET—TIL

No A jj%%ﬁ?%% 7‘35{}*{%11)&0%
@ %i@ﬁi 990P/kW 1760000 1760000
@ %%@fx 1.85P/kWh 3330000 3330000
® ﬁ%igf%-%)xo.s 2775 45
@ jﬂi?fé) < 3100 141248 229050
® ! Q/Eé“fé)x 3 /100 152700 152700
® %%gﬁ%@@@) % 7.04/100 337642 331461
@ Eﬁ%@%ﬁi@%&w& 4410000 4410000
g Fﬁzﬁj@?fgﬂﬁ%ﬁ% ‘@ 9543694 9449711
J1#eE (94, 25—~100%) 12 LD A O A U » K 93983Peso/m

AL — K 1US§=50Peso & LT US$ 1880/m

ER DAY v M
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6.3 HEIXRILFT—HMBEODTLED
DLTFOEFIIRENEL ., BLELTRLTWVWAZEICEELTH LW,
244 At B 4
. US$ly US$ US$/y US$
- I ) %h SR PR %E T 1R % B B B~
ey 7
L. @ﬁkpm‘ﬂﬁﬁ% A10kWhit 70000 — —
AL
2. INENFHEAT A DEAE] B B e o 25000
I REFA10% X A Btk
A 43.8XY
X Motor(kW)
Y: AU
3. #EE 7 7 ootskk | (Peso/kWh)
ﬁiﬁm M 50000 - -
(=A%13.6
kWh/t IZFH24)
A7 R S ST —
4. REEMREOT~ 2| oeon 25000 26630 25000
Fay he—
5. fERiE 11940 100000 922560 105000
6. =7ayTLyY—
o 1 2 — 9
B 7130 3000 5000
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7.

7.

BEIRIILX—HENS FSAVEEHIT=2TIL

1 8HETOEANBE

BIF LTI TFELE L TR Ty FRFRE LT L, — BRSSP ORRIC 8 A 205
T D7 ANZWTZDHM t 4720 = x L F—JFEMMEL AT T Tk

RELSHESNLDD RIZEE A F B, BFTIEAZ 7 vy 7HicaE£nsd Cu,

Cr. Ni R EORMHE MRS Z LIXTERVWO T, MEOGE W EmEMEZ AET S
IEARMETH L0, Sl L D) Yo 7 VRO m EICFHE LB a2 ERZ0VO
T, A%bZOV =T EIRKL TV b DL PHEEIND, 22Tk, EF THOFE

8 D% & L CEEUF & EIEMEFZ & 0 &I 2,

B — 7 — 1ICESW LHICHT 2 S LRG0 Z R~

"oz @ _ﬁ_

Scraps @ Y= Billet
% e
Ferroalloys Electric Arc 8 E
ﬁ; R i | knha._ Rolling mill
Continuous . .
casting
Slab
HMoD—7-—1 S[PFILFZICHETHERS L UVHAEDR

) PSR TR
BUH TR TIXERFT TAY T v T2 - Efg - B LI (%x%&)h!i‘%l%’)

Bar, Wire
Plawe

Steel sheet
Pipe, etc.

TURBIAL E T AR 82T 0) | IR G SRE (CO)ICE BN

WRABHESND,
W TR COT XX —EAEITEF THAEOK 75%% S0, ZORMTRED
HCIEEXFEHOT I L =R b EL K E DT 5,
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BRIFNTIIFNA Y T v TR, A7 7y T EEBMOM TRET L7 — 7 8L X
77y TNTRAET D BEBZIEHIEI L 0 ME - EfE SN D08, @ = MRS
MEDFEBETRLF—JHTH D,

I — 7 — 2B TR0 7 e —KB L OE TR X —3bRE2R~T,

Operational improvement

» Quick charging of scrap

« Speed up analysis for molten steel

» Shortening for maintenance time

« Prevention of electrode breakage

* Elimination of waiting time for erane cte

= Utilization of het return scrap

* Lowing molten sieel temperature

= Improvement of automatic electrode controller
+ Optimum input of power

Improvement of exhaust gas cooling

Optimization of auxiliary equipment capacity

Modification of equipment m
= Big funace capacity ]| U
» Ultra-high power transformer
= Eccentric bottom lapping EAF
+ Sccondary refining
« Auyxiliary combustion of fuels
= Carbon, Oy, injection
+ Reduction of resistance of power system Water purn‘p_\
» Post combusion

= [nert gas bottom blowing
+ D. C fumace VVVF or pole change of auxiliary

equipment, motors'

Serap preheater

Fan
Caaler Precipiator

Waste heat recovery

MI—7—2 BRFIBIJO—NBLUEIRILE—XIE

2) BEUGE - BRIFYEIC L 2B TR F—
B TRRICBN T, DEELWETFIAX—E 2 b -0i%, HeshiERo
[f] b, SEONTE - U — AR 70 & OREBIBREIIGA B de KX OERVOA L FIZ L 5
KIFDEPENER BIZE D & 2TARKE, ERUFITITEEBESCW AR 7 L
DHIFEDR B D8, T DOETRNX— IO & BT 28 Th 2 O THHI
BiE L, & L TERIFAREO 3L X —F AU EFEIC DWW TRAZINZ 5,
BRIFIEIREOENZHET 5, £ OENTIEEFT TOEREZIE 35.1% CTHE
MNOENCEI ST LIET S L BT 1kWh X 10,258kd (2,450keal) & Z54fh &
FEABND, BRUFOEHEE = 2 MO 7=DI12, LITFICE#T 5 X5 72E
JEEAARIRT SR AN & BT D, DR % 1 kWh=10,258kd (2,450kcal) THE
2L, 22 MEESKIZRICE XA TR THH o722 LA 5,

o—52



WHE BRI AKIC L2 BWRA. FRBGERERA R CEERRRH 5, BEX
JFORANT RN F—EHEC L, Tap-to-tap FER & 484G H kX, Wz v
AT RLX — i A BN UAEFEME (BRI Y 72 0 O g &) 2T & 5 & [EE
BROLEN TR, ZRUF—FENEZK T TE D0 T, AR RIXEXF
DETANF—DFNIRFELEZ D, RO — 7 — LIZERFOBIE () %
BN

B, BRI RAF N OMHBAMAICE L TiX,. 1kWh=
860kcacl=3,600kd Zf# /4 %,

KRI—-7—1 BEXFORRZE

Mcal/t tapping

Heat input Heat output
107 kealdt b [0 kealdt T
Heat by eleciric power 302 30.2  Sensible heat of molten steel 342 36.8
Combustion heat {Fuel) 4] 6.8  Sensible heat of slag 52 5.6
Oxidation heat of electrode 20 3.3 Heat loss by exhaust gas 71 (N
Oxidation heat of charged raw 197 327  Heat loss by cooling water 62 10.3
materials Heat loss of transformer and 22 3.7
Heat of slag formation 12 2.0 secondary conductor
Heat recovered by preheater 15 .5
Others 15 2.5 (Onhers 53 8.8
Heat input total 602 100 Heat output total 602 100
Heat input Heat output
107 kealft T 107 keal/t i
Heat by electric power 373 39.1  Scnsible heat of molten steel 340 539
Combustion heat (Fuzl) 25 4.0 Sensible heat of slag 47 7.4
Oxidation heat of electrode 26 4,1 Heat loss by exhaust gas [l 17.6
Oxidation heat of charged raw 192 30.4  Heat loss by cooling water 30 4.3
materials Heat loss of transformer and 28 4.4
Heat of slag formation Il 1.8 secondary conductor

Heat recovered by preheater -

Others 4 0.6 Oithers 75 11,45

Heat input total 631 [0 Heat output total 631 100

o —53



ERIFOAEESZ M LSO TOLFRNE LTINS,

- b T U RAEEOHEM

s BB S—F—DIE M, BERVOAZ . BHAVOAZIE NZ A7 T v T FER I X
% ) R EAL O

- FEEFEIRF ] O A

- B o b

« ZIRKEBRER A O EA

WIZZNHEOFRERIZOWTHAZINZ 5,

a. N7 UAKEOHEM

Ve, BRIF D b7 v ARBII KU O —i& % 7= £V . RP (Regular Power) —
HP (High Power) — UHP (Ultra High Power) {2344 bz, £ —7—
QIR E T U ARBEDOERERT,

ZORIZ h T A BRI L REBEN 2 HRATE D X 512> 7201k, OUHP A
BRRORGERMT oM E, @ JFEE « RO KMLEAN & itk om Bz k5
MEVED E, @ AT 77+ — I v ZHINEBRERT oM Fi L U@ %5
R X DEMONCIIT D7 — 7 OEFE, D AR EFELS L TWD,

b. )AL DR
© By —F—
By S —F— &3 TAT - Bl - RRTAEZ W, RIRFICLEROBEL
L CRY Ty T ORE - A AEtET 5, BH 2 —/V RAKR Y MBS
TAR—=FT =T 5,
MI—7 — 3ICHEMA—F—IZ X2 ENFRAAREEI R, MT—7 —4128)
PRN—F— DR E G 2~ T, B AS—F— DR R 1L 5 ~ 9kWh/L-0il Th %,
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®I—-7—2 BRFRLISVRABREOBER

Nominal

, Outside diameter Diameter of Capacity of Secondary
capacity of AR R Metal bath depth Rt transformacr voltage
furnace [MYV-A] (RFP furnace}

[10* kg] [m] [mm] [mm] RPF HP UHP [v]

2 2178 300 175 1.5 - - 180/80

5 2,743 400 200 - 250 3 3 - 2000100

10 3,353 400 300 - 350 5 75 - 2204100

20 3.062 450 350 - 400 75 12 15 240100

a0 4,572 630 400 - 450 12 18 22 2704120

50 5.182 750 450 - 500 18 25 30 330/130

60 5.486 B30 500 20 27 a5 400/130

70 5,791 850 300 22 30 40 400130

a0 6.096 900 500 25 a5 45 430/140
100 6.400 950 5S040 - 550 27 40 50 450/160
120 6.706 1,000 550 - 600 30 45 60 500,200
150 T.010 1,000 600 30 50 T0 500,200
170 7.315 1050 600 35 60 &0 3004200
200 T.620 1,100 G 40 T 100 S60/200
400 9.754 1,200 F00 - - 150

Notes: RP: regular power, HP: high power, UHP: ultra-high power
Source: Cast Product Handbook, 4th Edition, edited by Japan Cast Product Association

e

]
=
T

(kWhiton of mild sieel)
=
=
I

Electric power consumption rate

2

e Case of transformer rating of 20,000 kVA
» Case of transformer rating of 60,000 kVA

I | |

L=

4 6 B
Ol consumpion rate

(literfton of mild steel)

I—7—3 EFE#MN—FICLKIENREMERDRE
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Arc plasma

Combustion supporting
burner

Cold spot

MIOI—7—4 B/ \—7 3

kg
o

1

@ BEHRWGAT R
FARWGALIRIET, X7 T v TREMICESEMRBELREDT, A7 T v
T 4 v 7B IO Fe BALIOG 2R S H, B - WA 2 L
DRNREND DT, MR Y BRELS RO REN D T, T ORE A R
THEDIHRINTZON D =Ry « APy va T, BERO
RN—F @ BEERIAIR, @ H—HRY ATy aERNICH
HEHE TEAFHA AR STV 5, BEE 1mPJ/t 24720 7 5.5kWh
DARHEN R 8 2 53, 20mPy/t L ETIEZ ORI L, BiTHnsH
D & b m RN AW D,

M — 7 — 5 ICBERIAZ DN AR,
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Electricity intensity (KWh'ch-1)

300

450

400

350

0 5 10 13 20 25 30
Unit oxyzen consumption rate (m’fchio)

MI—-7—-5 ERWAH#HR

N—=HRBIRTNVIRREDA V=T gy

BHCE DA T v TRMEEWAT L TIFNICEER & a— 27 2 &R & A
ol Fe, COMLBEINZL Y RV T v VM AERESE, AVEX T
HBIZAT 7D FeO & C BRISELTTER CO HANAT 7 DOWNLH
(Foaming) BlE 4t = S8, 7 ~— K7 — 2kl L 0 7 — 27 DR
DIFREIAR D2 DEBE, BHHERADFELZN LSE5,

IOV T =Y RT =7 LV & )R L KRB BB FREIC 2D
WA OM E - fFEEFm OIER « AR 0 Ofn B3 ER ST,
UM O —# & LTT A IR EH S TWD, TAIKIE 2R
VR 30~ 40% B ATEY ., ZOT I ROBICEISEIC X v 7B FE
PEAMEI H 3k, 2 DA 1% 4~ 6kWhikg 7V TH D, HITT /LK
DOEIMFHH O C LWMIEOTHAR IS ZR1E LB 285 1L 201013 &
%

R T T DT

A7 Ty T PETERFOETZ 2B ERIE Ch 2PV ZABBAEFIA L T
AT THTEATLHDT, {ERIZAY Ty T HFELIZEANT v |
ZHET ARICHEEGRE LT PR ANLELE: - PRS2 HIER L BT
T I L OMLBRRFR ARG OBLE NS . BUEIZA Y 7 v T2 EXF Lo
P AR EREZEA L TTPET 2 AR 2 0OBERIF L L AITE 50
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T b LI

7 v T TROHEM &R T,

Gonsteel

Effect : 45KWH/t
(Reported Value)

Shaft Furnace|

Effect : TOKNH/1t

(Reported Value)

o TEiz ((3) HEM

\/L_

) . MO —7—61227

Twin Shell Furnace

Effect: 30KWH/T
(Reported Value)

MI-7—-6 RV 7FHROBZH

TN OBENFRAAKRR RS2 £ LOTERKIT— 7 — 31T,

KRI—7—3 THREGEREINES

Oxygen 0 ~ 20 m’y/t 5.5kWh/m?

> 20 m®/t 2.7kWh/m?y
0Oil 0 to 5L/t 9.0kWh/L
Natural Gas 8.5kWh/m?
Coke 3.0~8.3kWh/kg

Aluminum dross

5.0kWh/kg-Aluminum

| Scrap pre-heater

20 ~ 40kWh/t

c. FETERFRM O EAE
Tap-to-tap F¢fi] & &9 2 121%, ROk IEH

B BRI ] D S e SR 2 AT LT

D 5 MWD %, Tap-to-tap i & BRI H O EHMEZIT 72 1 Hl %
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XII—7— 72707,

O FEOFHEE - JER, ERFEOBBLRETID AT T v TFTF v — Uk
DI

@ AR O RE

@ HFBEDKIARIZ X 2 i B 1] b ds IOV i E 19 R oD Jefe

@ EBT (Eccentric bottom tapping) %t 1 H 287U X 2 HEHIRE O %2

i

150

S ion
g
£
E
(=1
=
2
a

T 50

0

0 50 100 150

Power-on ime (minwtes)

I—7—7 BXFE®D Tap-to-tap Bl & BB BB DO EIZR

d. Bk
EBT JF O, BABRADERERIE, 2T 77+ — I 0 ZHI, TAJER
X AN 2 BRBEE e ENBGhERA FICF 5T 5, DCFILERT —2 LE
BEINC K DIEHHBFEIC L » TR N EFHT 2 (BEHRBENLAZRT — 7 7
L) EnbnTtng,

e. 2 RKEHBHOBEN

LF (Ladle furnace) % KN THET 2 il & (104 5 2 LIS XD R -
Wy ORI Z R ESED &L biz, CC BFEOREAL-CHA - SISl
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A RIZENRDS B3> T s,

FRICESRUF & ISR OMREZ BT 2 Z L2k 0, B 6 o MR o
fX'F - Tap-to-tap RFfE]O&AE « CC i » gLk D [\ EEDO RN HDY > T
%o LU, LF 208 E LARWHEIC LFZEH L TH N2> TTF A Y v b
IZR DD THEEZET D,

£ SRR ORI BRE) A D B
T TR (F& LTCC) omEibziInb ., JFk LU s KA b4 2% & i
Fhds K OIS 7> & O FBEN AR BN AR T 2, Z O BB ITH Y
T 5 HERE MK T k2 O TEIF OB REA 2K T 5, iR E
10°CAKJRIC & 0 B JFREALEL S kWhAA IR T 5,

SUFHHTE T L0 CCEREAASE T £ TOREH A 150 437> 5 100 43 BLiffE C
&5 L. BAREALD 50kWh/t T35 & Wb Tnd L9z, CC DmE#1tk
DN RN A PEVER & AR RV R D 2
AEFERAMER LT S EEBSFOBMEL L 1 O3 2 & S HBRAVUTIEF I
RERBTANF—DPERLTERFDIR O REV, L7eh > TEEEOER
Fafad 2% (CBRENF B DWW 2 RHIC B NETH D, BENAHK
ﬁ&®t@ﬁﬁﬁ@ﬂ%ﬁ@%E&TMMwmp%ﬁ%ﬁw\:m%%ﬁ?N
FHEBEBEZATOLENH D, BENWFEOBAITRIER 2 2 FEE (=31 %
—HIJ) 12725 DT, BEEKOBMDITE =N F—DFEE L TEITD
NTWbHHETH D,

g. EIBAOF RS (B AT RO R L)
B BEHEIIE 3L — E RN H D Z L3V 9 ETHRVD,
ERRVEE AL OM E7p & a2 MEBIZB RN HH DT, 1ZEAEDIFIC
BRHIN TS,

h. WHIKIZ X 2 EBGB KB D

WHIKIZ X 2 BERITBEBZIFOABD 10% 5% HHTE Y . Z DL Z K
SEDLZENERFORERETRNLF—FEIZ 2> TN D,
JFiROKREbIE, JFOREMLE UHP fboHEEIZRE < FE L, ARk
BRIl BICERT OB = R F —ITRL > TV D, Lo LK kIR 4
MUFT 772 DmEKIC XA BGEIB AR L, BAFEN A EL L Tap-to-
tap FFEINVEME CE RV S H Y . ABIFKEIRE O RE L3 = /L%
—T =~ D=5 LB,



i. Tap-to-tap R[] & 75 ) AL O B R
WEUFD Tap-to-tap Wil & EHFEMOBRIIRT — 7 — 4105T LBV
T,

#O—7—4 Tap-to-tap B & BEHR B DR

Tap-to-tap time Electricity intensity
180 minutes 350w 600 KWhit
120 minutes 480 1o 520 kKWhi't

&0 minutes 430 to 470 kWhit
70 minutes 3580 to 420 KWhit
G0 minutes 360 to 400 KWhit

3) PEEEIR IS K O DT AL

BRUFE 2 BRE L, MEN - R L X7 Z v T PEIF OBRE & R HIZEF
TeREDY T4 VIR, AT Ty TEERINENT 5 v 7 MERE R
77w T B TN LT ARINEL - TR L. BT 20%780 2 B RIS L7238t
Tub ARBEERE S, TCICHRELZRG LT T MDD, FIEH
RPRE STV 250kWh/t LU OSSN BT 2 A2%En &b
N5,

b. HEEAENY
BRI AR LOESFPET A XV IEAKRBEI A R D, LirL AADE
A T CUEPEBMANR L 78K ORI IE, [\ = 2 b ORI b FIZFHH1 70

VY,

(2) FEsEmEE

1) JEAETRE

JEIETRRIIA (B Ly b, T—A AT 7)) ZNEYF CREDIRE £ T L
Db, FIEHTHEEL, BRNOBREBEI YA XML T 57082 TH 5,



B ESE LHOFEED FERIG S, TR « A - B 72 8o 1 RIEZERLL A K
W Th b,
MI—7—8IC 1 RIFIETFRD 70 —KE L OE =R X —xtE 277,

Improvement of air/fuel ratio

Improvement of recupirator heat recovery
Extraction of billet at a lower temperature
Improvement of heat pattern

Hot charge rolling/Hot direct rolling
Improvement of heat loss, cooling water loss
Improvement of heat transfer

Improvement of production plan
Optimization of combustion air fan capacity

Biller
feom Eloom /_L/_I_
Contnaos @0 e
Casting machine
00 00 @ O 0

Reheating fumace Hot rolling

Improvement of yield

Optimization of auxiliary equipment,
Capacity (cooling water pump,

Mill motor fan, etc)

Increase of productivity

Prevention of idling

HI—7—8 1RFEIBOIO—BLUEIRILE—xIE

PUF 1 RIERE TR T R A — ke b % < I3 LTV 5 AR 0% = KL% — %]
FTB LT 5.

2) BEUGE - RIFSCEIC L DB =R F—
1 WHERE TR THE 2 = 1L F =3, RED 60%., F% D 2R T
WO, OEELWAE TR F— R E & I1T 72 O 3MBE O BREHF AL ORI T
0o, AT = 7 UENIINEE ORREHF AT 450Mcal/t 28X 5 1F 03 %7 -



7eBy . BT 200Mcal/t LA R OF R HBLL TV 5,
KU — 7 — 5 INEMF OB S 2 7§

RI—7—5 MEIFEOEILIZH

Charged slab temperature @ cold Example 1
Charged billet temperature: hot Example 2
(Example 1}

Heat Input Mcealft (%) Heat Output Mcalft (%)
Combustion heat of fuel 318.7 (97.6) Heat content of extracted slab 194.8 {59.7)
Sensible heat of fuel 0 [{1))] Sensible heat of scale 2.1 {0.6)
Heat content of charged slab ] { Sensible heat of exhaust gas 333 {10.2)
Scale formation heat 5.0 (2.4) Heat of cooling water 43,8 {13.4)

Heat loss 527 {18
Heat recovercd by recuperator (62.7) ((19.2)) Heat recovered by recuperator (627 ((19.2))
Total 326.7 100 Tatal 31267 100
Overall heat efficiency = {194.8/(3158.7 + 8.0} x 100 = 59.6 %
{(Example 2)

Heat Input Mealit (%) Heat Qutput Mealdt (%)
Combustion heat of fuel 168.8  (635.6) Heat content of extracted biller 1749 (7.9}
Sensible heat of fucl 0.3 (0.1} Sensible heat of scale 3.1 (1.2)
Heat content of charged billet 730 {(28.7)  Sensible heat of exhaust gas 307 (11.5
Scale formation heat 13.2 {5.1y Heat of cooling water 41.9  (16.3)
Sensible heat of atomizer 1.3 (0.5) Heat loss 6.9 {2.7)
Heat recovered by recuperator (16.7Ty  ((6.5)) Heat recovered by recuperator (16.7y  ({6.3))

Total 3267 100 Total 2375 100

Overall heat efficiency = {174.9/(168.8 + 0.3 + 739 + 13.2 + 1.3)¥ x 100 = 67.9 %

IEVFZ KB 2 &Ny FREBGERRH D, Ny FRTEICHHELRERO LD
MBS 27T, REAEMITITEGA ER TH D, #HEMEYFEIZIT T v v
¥—R, VAr—F =LK VA —F o ION—ARARERDD, Ty —
AT E 322 < 160t/ LU T O/NFEIZE ] ST D 28 REUFICIT Y +—F
7 E—=ARMEDPN TS, Ta—F I —ZR0E, A e ERsR AR b O
DANBCESLFLHF I STV 5,



FOBGNREART S LR & LTiE, HE0 ABGERSE O Ol H BRI R A4
TOEHKRDIIN, MEHFD - JEIER b T 7072 & OSSR IS  REWOH-
BOIDDOWBEINIBHEENRH D, RESHFEAITTHRU LICZEORE
EULBELTLOTEENLETH D, MICIEERE (INEVF OATER) S0 EE K
252 DB TE R,

PLFIZE = ¥ =% RIZHOW T 5,

a. BRBEZER L DOUE
IRBEZE UL AT RIS RO & & BT, IFPE S E 2 J9HE L5 6 D1R
ANEKSEZH T 2, KT — 7 — 912225tk & RBHR AL OBIR &~ T, 15
ZATHEHT 2R 500C TAERUL 1.5 25 1212 FiF 5 LKA 9 %I T

240
230 J
220 { /
210 -" J/
200 - / /
190 é’ [ .,U/

g 150 5 /_é?

= YARyi

g i y é‘q/

£ 160 & )

E 150 /L'_@&‘L@ﬂlﬁ#_ /i
140 n_;;"' / ]
130 y ’?Jj’-}“-'{ﬁﬂ’&
120 //',f", e
110 f:{i i - #...-..r--"“
100 ===
aui

IOLIT1I213 1415161718189 20
AdT ratio

1 O | 1 — | | |

012345 6 7T 8 O M 11

Oxygen concentration exhaust pas (%)

I—-7—-9 ZEXRLEEAMRELDORERE

b. HEEAEI D 5RAL
2R TR (L ab—2) [ MeBmAnEns &, FH L MR SE LI
BHRHNL NS 2205, L7edi» T, EMIRIC 5 BWE R 21T 2 W 4 4] o



REREMFFT DL OO LDLIBERD D,
PEREDSEIE L 722 AURIRNIS IS CER TR 2 MifE - B E 723 71—
15,

c. KR
INEF > B 8T % K0 AKIR T 92 &0 BRBHFE AL AS A% 2 3 70 S BT
T EATLHIMERDDOT, WEOREL I, BoBERE CHitt+ 5 X
L, AEFINF—2DULERDHD, FLIOHEAFY Rv—212b
HEEEZLOMEND D, b UKIEE TH A FRE TH AT R EKT
10C¥% 729 3 ~ 5 Mcal/t F2JE OREBHFE EAKIR S HFF T & 5,

d. Ry FFy—TEDN

R 120 2 IS 2 IR DR BREHEUHLAL IS 300Mceal/t~400Mcal/t 2
FETH DD L, BIGHEITIZT 2 APE L T 5 4 135 Tl 200Mcal/t LA
T OBREUFREAL CHEE L TV B EEMBF R Z < b5, T
fifi (CC) THEEINT-EIRMA 2% D F FHEMLEMEYFIZTF ¥ — (Hot
charge rolling=HCR & \9) L7V, HDHVWIIFIEH TE DO F LA (Hot
direct rolling = HDR &£\ 9) LTW505HTH D,

By NF v —VEFEMT HITYTo-> T, CC LMBEFH 2 A sz L <
WHZENEELNWZ LTV ETHRWA, CC &EIERE ) DRENIZAED &
DT 100%H Yy hF ¥ —TFT 52 L FRETHD, Lo TEF Ny 7
7 —HE L L CmIRESF B Ly N & RIS D IRIER v 7 AT 6
NTWD, RIRAR Y 7 2%, WM TT7 A =2 7 Ll EDOH T, L
v FOMADT- O DB IR/ =2 F L TN D,

Ry bF ¥ —VICE DB X —RITEARE 100CY4 72 VK 20Mcal/t
Th o,

e. Mt - BV Pl X B2 EEL DR IE
BT SN DI ITHB NS VB ER T T I v 7 7 7 A S —TIHREED AL
ENTEY, WEWEMENTND & EBICERRE L /NS IFBEN S DEL
HEBYGEIN TN D,
BERRIFIFREDS U O W CTHERA STV DA Th > Th, FORNMIEEICE X
50mm DETI v 7 77 AN—%FHIITEY D5 Lick b, g &
B L HI2 30~ 40% RN T S L Z L3k D,



f. BHAEH S DEGEI DR I
BRI 8 5 & PN OBIHURE S L TR AN RIS £ 7280 2 b b VR
RIZRBOT, WD 20O E/ NS T2 1ckET S,

g. WHEIKD B OBIBL O Ik
BGEINEVE CIIKIm A ¥ v K3 T ORHABREDNSEHFEEAL O 10~ 15%
EEO TV, ZOBRHABREREZRHD S 5720 A%y RO ZHEEGEN
BAFE S 4L, FriFIE b bAABERIF CHEM S, BHERITEHL T 5D,
ZTOWEFEKIT — 7 —10 1277,

Skid pipe Ceramic fiber
Conventional methad Double insulation method

KI—7—10 KARFY KA TOZEMHEBAE

h. FREEOZ)=RL

FNOHRITE S LT (K 95%LL k) BREENT 2 OB (CO,. HO DT A
ikt & RN E £ D mIR O RFERR R & D BB [k vmgE i
HDT, Wbwd [HAFLEEX] (Optical thickness of gas) ZJEL &5
VERH Y | EEAIECTBEDORE SOFNEREBLETH D,

L7Z2R o TUBEFNEBPHER SN THWANE ) DMRFEL, bLAZLTY
FUZIFNITBEMEE A O8I 0 BEZ 3T TR ORIRE ETEE T 57280 T
KB TH D, OISR A D EERA7E0 Wi TFE N o 7 28
TR T TR EEZ % E LTV DAL HHO T, EEFHOFN
) — L DOXR ORI T D2 LENH D,

i AN ERIC X 2 EBGRE ORI
MNEE DZeRkEE 70 K OEFLNE EIZITHhIL TV A RS, RO B v &H o



BURSE (t/h) CHEfEERFET D Z A TEIUL, BEEREALE 2D R
JZHERFCTE D,

L L, EBOBETIIRMEO T L OB D, &\ IIEGE LR VIS,
HE CHET X 225700 L0, RFFREVLET 2 2300 — A0 %
EF %, ZOTZDERPEEORERBA N E LB RD T DD 5.
ORI FERPRAE LS AT EOERREZ MRS 77 v a U SEITR Y |
EPERIEIZ Db DDEFLEDLERIBE BRET D,

Bl ZIE, AT O TR & AFEEE ORBE TRV, B0 TRO N T 7%
T HZLICRD . IMBYFARRPICEETE D Lo cdE L., TN
BUF OREN - FEEEL EDE T HERICT D L BB EALIE R0 m) Ed
B ETEIET A VBB (LB TIHEW LK T A ) HoTHAHWD
AR ZNE> TV D6, Bkt IERRH DO AEPERE ) & JERE T A o DA PERE
N2y FLBWENRELL HOELET A U1 LI LIZEILE S5 52520
FRENFEAET D08, T ORRRFRENN E W AT IA U AR PE G2 FIE O 55
FETITHINTERVWE S GG, DR LB oWEM 287 I v 7
7 A NI R D FDOFERIC LV R RS LOEBIRLZ S 7% 0xt
RINRAIR T D,

3) BRI LD =L F—

a. #wAAN—F —
2R TG U T L= ARMETHIUTERA NN —F —ORE 2 i

Vi
i ot
ZDO

b. VxR4T 4 TN—=F T AT A

LERENT D xt) £70d A B 2HDONN—F—T, MR CHREE
EEEIR AR HIC DR T EICE Y, 3r 8y ReiEETHHICH
Do 85%LL EDIREENFR (TEZEKIRE N 1,000CE Bz D) b D,
ZHIE A R—F = RBER B AT — 1 ZHER OISR 0 A R—F — DT A
& BA—F—DFER & BB D —F RBET D A N —F — TIEERIR
B ZE RSB L T, mIROZERN AN—F =i g S Tn o n s
Thd,

ZOVAT LTI, HBKIEIT VI RO HEDI TV T, SR
N—F =B L OEEIZT T, T ARBLOERERNMEETH D720,
INEL T RT MZEEFESTND T & BB RBED U1 2 78 AR



IZRRT DTV AT, JHEEND RO O DFET, REHE: 30~50%fif) T X
D, ZOMZEKTERENE OO 2030 59 NOX (X 150ppm LT &KW
BB AR > TND, TDYV V=R 4T 4 T N—F =V AT A% K
— 71112, PEESRE EFOREZMT— 7 —12125R7,

T e R e e e T o R e
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Philippines
The Philippines is important to world energy markets because it is a growing consumer of

energy, particularly electric power, and a major potential market for foreign energy firms. It
also may become a major producer of natural gas.

BACKGROUND

The new millennium has brought about important changes to the island nation of the Philippines.
With the installation of former Vice-President Gloria Macapagal-Arroyo on January 20, 2001,
the Philippines has undertaken an economic transformation, deregulating its energy sector and
offering new incentives for foreign investment. President Macapagal-Arroyo, a trained
economist, came into power when former President Joseph Estrada was forced from office.
Under Macapagal-Arroyo, key economic indicators, including GDP growth rate, foreign
investment, and inflation have trended favorably. But while a certain degree of success has been
achieved, the country’s fiscal deficit, declining currency, and regional inequality are still
problematic. A major natural gas discovery in the Malampaya field, officially inaugurated in
October of 2001, coupled with increasing military support from the United States could prove to
have a significant impact on the country's future.

ECONOMY

Real Gross Domestic Product (GDP) grew by 4.6 % and Gross National Product (GNP) by 5.2%
in 2002. This increase exceeded both Philippine and international expectations. Much of the
country's renewed economic vibrancy results from improved agricultural yields with a positive
growth of 3.5%, as well as from an increase in domestic consumption brought about by curbed
inflation. Growing confidence in the Macapagal-Arroyo administration, as well as the excitement
surrounding the sizable Malampaya natural gas field also have had a positive effect. Foreign
investment shot up 171%, to $3.4 billion in 2001, as investors gained confidence in Manila's
political climate as well as a newly deregulated and privatized energy sector.

In services, benefits of deregulation in the telecommunication sector grew robustly by 8.9%.
Trade continues to benefit from strong consumer demand, as giant local retailers opened up new
malls in regions outside Metro Manila.

With the economy on healthy footing in 2002, it was forecasted that a sustained GDP growth
would be 4.2 — 5.2 percent and GNP by 4.5 — 5.4 percent. Agriculture is expected to pace 3 — 4%
in 2003 as the government continues to implement El Nino mitigating measures and other
productivity-enhancing measures like distribution of high yielding seeds.

In industry, policies that will boost mining, housing and Small to Medium Enterprises (SME’s)
will support industrial growth in 2003 by 3.4 — 4.4%. Tariff rates for capital goods and other
inputs not locally produced have been reduced to one percent in December 2002; this should
provide buffer to manufacturing sector as they cope with expected oil price increases.
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Services is expected growing 5.2 — 6.3%, led by telecommunication, trade and private services.
Policies to liberalize air transportation, and measures to boost housing should further keep
services healthy. In banking and finance, the implementation of the Special Purpose Vehicle Act
will pave the way for greater financial activity in 2003 and over the medium term. Continued
macroeconomic stability, especially those relating to fiscal policy, will be important to sustaining
economic growth.

ENERGY

The Philippines' energy sector is relatively dynamic. Major reforms are underway, as are projects
to electrify isolated villages, to reduce the Philippines' dependence on imported oil, and to
change the relative composition of fuel consumption. The Philippine Energy Plan (PEP) for the
period 2003-2012 complements and reinforces the macroeconomic goals of the arroyo
administration to promote balanced economic growth, poverty alleviation and a market based
energy industry. With this macroeconomic goals as basis, Department of energy sets down the
goals for the energy sector which is as follows: 1) Stable and secure energy supply 2) Wider
access to energy supply 3) Fair and reasonable energy prices 4) Clean and efficient energy fuels
and infrastructures 5) Enhanced consumer welfare and protection 6) Technology transfer and
manpower development 7) Job creation from energy activities

OIL

The Philippines began 2001 producing an average of only 1,000 barrels per day (bbl/d) of oil.
Production jumped to 20,000 bbl/d by October, and reached 22,000 bbl/d by year's end. This
dramatic increase was due primarily to the discovery of new deep-sea oil deposits beneath the
natural gas-bearing structures in the Malampaya field. But while new hydrocarbon discoveries
will significantly reduce the Philippines' oil import bill, the country is still a highly dependent net
oil importer. The Philippines consumed 356,000 bbl/d on average in 2001 and produced 8,460
bbl/d, resulting in net oil imports of 347,540 bbl/d.

This dependence on imported oil makes the Philippine economy vulnerable to sudden spikes in
world oil prices. For example, the Philippine oil import bill increased over 70% during the first
eight months of 2000. The Philippine Institute of Petroleum estimates that local oil companies
lost between 3.5-4.0 billion pesos in 2000 due to their inability to adjust petroleum prices to fully
reflect the increased cost of imported oil and foreign exchange depreciation. Oil consumption is
expected to increase by 5.9% annually over the next several years as economic growth increases
demand in most sectors. Oil demand for power generation, however, is expected to decline by
over 50% by 2011, as the government retires aging oil-fired electric power plants and switches to
natural gas and alternative power sources.

Despite small proven oil reserves, the Philippines had enjoyed a recent wave of optimism
amongst domestic and foreign drillers. In October of 2001, exploration underneath the
Malampaya gas field revealed an estimated 85 million barrels of oil condensate. Shell
Philippines Exploration (SPEX) has committed $4.5 billion to the combined oil/natural gas
project, and anticipates potential crude oil production of 35,000-50,000 bbl/d by 2003. In
addition, six new offshore explorations have commenced in the Malampaya basin, led by Nido
Petroleum, Philippines National Oil Company Exploration Corp., Trans-Asia Oil, Unocal Corp.,
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and Philodril. Also, Trans-Asia has conducted exploratory drilling at the San Isidro well in the
East Visayan Basin. This area may contain as much as 60 million barrels of oil according to
some estimates. The Philippine government estimates reserves of up to 246 million barrels in
northwestern Palawan, and 37.4 million barrels in the Minduro-Cuyo basin. The Philippines
National Oil Company also expects to begin drilling in Lagao, Lambayong province in July of
2002, seeking an estimated 561 million barrels of oil.

Refining & Downstream

The Philippines' downstream oil industry is dominated by three companies: Petron, Pilipinas
Shell (Royal Dutch/Shell's Philippine subsidiary), and Caltex (Philippines). Petron is the
Philippines' largest oil refining and marketing company. The company was a wholly owned
subsidiary of the state-owned Philippine National Oil Company (PNOC) until 1994. Currently,
the Philippine government and Saudi Aramco each own 40% of the company, with the remaining
20% held by portfolio and institutional investors, making it the only publicly listed firm amongst
the three oil majors. Petron's Limay, Bataan refinery has a crude processing capacity of 180,000
bbl/d. Petron's market share at the start of 2002 was 38.3%, a 3.4% gain over 2001. Caltex
(Philippines), a subsidiary of Caltex, the Texaco-Chevron joint venture based in Singapore,
operates a 86,500-bbl/d refinery, two terminals, and more than 1,000 gasoline stations
throughout the Philippines. Its market share is 23.8%, a 2.2% gain over 2001. Pilipinas Shell has
a 153,000-bbl/d refinery, one of the largest foreign investments in the Philippines, and operates
some 1,000 Shell gas stations. Shell's market share is 38%, a 4.7% gain over 2001. Overall,
Philippine refineries run at around 80% of capacity, and there is not a great deal of demand for
new refinery construction.

Oil market deregulation, beginning in 1998, continues to have a significant effect on the industry.
Since deregulation started, 62 new firms, including TotalfinaElf, Flying V, SeaOil (Philippines),
Eastern Petroleum, Trans-Asia Energy and Unioil Petroleum Philippines Inc., have invested $13
billion and built approximately 312 new retail stations. By the end of 2000, the new players had
amassed 10.4% of the local oil market. These new entrants have organized the "New Players
Petroleum Association of the Philippines" (NPPAP), and have been credited with putting
significant downward pressure on retail fuel prices in the country. Currently, the Philippines
enjoys the lowest fuel prices of any non oil-exporting Asian country. However, price swings
associated with deregulation and higher world oil prices have angered many impoverished
Filipinos. Despite public calls for explicit price controls, the government has remained
committed to deregulation . In December 1999, the Supreme Court upheld the constitutionality
of the country's deregulation program. The NPPAP has shown some opposition to the program,
claiming its provisions are insufficient as new players have not been able to capture at least 30%
of the market.

Major downstream developments on the horizon include a $600 million naptha cracker plant to
be built by the Philippine National Oil Company in conjunction with Brunei's Mashor Group and
Malaysia's Petron. The plant, which most likely will be supplied with natural gas from the
Indonesian Dongi field, would enable the Philippines to become an independent producer of
advanced petrochemical products and plastics. The government has also called for a new LNG
receiving terminal to be built in Bataan to receive imported natural gas.



In January 2000, the Philippines' Department of Energy announced plans to accelerate the phase
out of leaded gasoline. Leaded gasoline is banned already in Manila.

NATURAL GAS

The Philippines has 3.693 trillion cubic feet (Tcf) of proven natural gas reserves, but no
significant production at the present. While in the past the gas sector has not been developed
extensively, the government has made expanding gas use a priority, particularly for electric
power generation, in an effort to cut oil import expenses. The government expects total domestic
natural gas production to increase annually by 146.4 billion cubic feet (Bcf) to reach 1.5 Tcf by
2011.

The impetus for the dramatic change in the country's natural gas sector is the Malampaya
offshore field. Malampaya is the largest natural gas development project in Philippine history,
and one of the largest-ever foreign investments in the country. Shell Philippines Exploration
(SPEX, operator, with a 45% stake), Texaco (45%), and the PNOC (10%) have come together to
form the Malampaya Deepwater Gas-to-Power Project. The Malampaya field is located in the
South China Sea, off the northern island of Palawan, and contains an estimated 2.6 Tcf of natural
gas. A 312-mile (504-kilometer) pipeline links the field to three power plants in Batangas. The
pipeline is among the longest deep-water pipelines in the world, with half of its length more than
600 feet deep. With completion of the sub-sea pipeline and conversion of the first of three power
stations, (San Rita, operated by British Gas and Philippines 1st Gas Corp.), the Malampaya
project was officially inaugurated on October 16, 2001. Gas from Malampaya eventually will
fire three power plants with a combined 2,700-megawatt (MW) capacity for the next twenty
years and will displace 26 million barrels of fuel oil, according to the government. The
BG/Philippines 1st Gas Corp. partnership has announced that it expects to have a second station,
the San Lorenzo facility, converted for natural gas use by 2003. The government has publicly
considered selling a 10% share in the Malampaya project to the public; however no date has yet
been set for the IPO.

An $80 million joint venture between PNOC, RoyalDutchShell and Brunei's Mashor Group, to
expand the pipeline from Batangas to Metro Manila is being planned. This pipeline would supply
gas to additional power plants as well as the industrial and commercial sectors. PNOC has also
commenced plans with Malaysian Petronas to build a 620-mile (1000-kilometer) line between
the two countries, completing one of the five components in the developing ASEAN power grid.

A number of foreign and domestic firms also are looking at onshore and offshore exploration
projects in the Philippines. A consortium of five companies (PNOC as operator holding 78.75%,
and four Australian companies) is exploring natural gas fields on and around Fuga Island under
Geophysical Survey and Exploration Contract 84. This area has been estimated to contain up to 5
Tcf of natural gas, but this is still unconfirmed. The Fuga 1 exploration well was plugged and
abandoned in June 2000 after producing no hydrocarbons. This area, to the north of Luzon, is
still being considered, however, for a pipeline to Taiwan if a large enough gas find comes into
production. Also, exploration is soon to begin in Southern Cebu by two undisclosed American
firms, as well as in the Sultan Kodurat province by undisclosed European and Middle Eastern
firms. Three natural gas fields were closed down in 2001. Fields in the Tukankuden and the
Cotabato Basin were shut down due to the proximity of rebel soldiers, while another field in
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Victoria, Tarlac, was closed because the gas discovered was too saturated with water for
commercial production.

The Philippine government is developing a policy framework for the emerging gas industry that
foresees the government's role as that of facilitator while attempting to ensure competition.
Domestic development is to be encouraged, but competition from imported gas also is to be
allowed. Gas supply to wholesale markets will have market-set prices, while prices for captive
markets and small consumers will be regulated.

COAL

Development of new natural gas projects in the Philippines has come largely at the expense of
the country's struggling coal industry. Despite producing 1.49 million short tons in 2000, PNOC
announced that it plans to close its national coal subsidiary. The government also announced that
many of the country's coal-fed power plants are being considered for conversion to natural gas,
including the 600-MW Calaca plant south of Manila. Napocor, the National Power Company,
has followed suit, ordering its coal-fired plants to operate at diminished capacity in order to
allow more capacity for natural gas-fired plants. The country has decided to restructure the use of
its 366 million short tons of estimated coal reserves, which is mostly low-rank lignite, for
processing in smaller "clean coal" plants, for eventual end-use as household fuel, and briqueting.
In the Department of Energy's 2002-2009 energy plan, three new smaller-scale plants are
planned, including a $62 million 50-MW power plant in Isabela, which should be completed by
2005.

The Philippines consumed 9.5 million short tons of coal in 2000, eight million short tons of
which were imported. Indonesia and China are major exporters of coal to the Philippines, and
both have been in negotiations with Manila about increasing their quotas. There has been very
little new exploration for coal in the Philippines since a methane explosion in 1997 killed many
workers and caused public hostility to the industry. New plants have faced increasing opposition
from both agricultural and church groups.

World Trade Organization (WTO) regulations require that the Philippines lift import restrictions
on coal. Since the 1970s, when the National Coal Authority was created, Philippine coal
importers have been required to obtain a government certificate of compliance before importing
coal, allowing the authorities to force importers to buy domestic coal each time they purchased
coal from abroad. President Macapagal Arroyo has committed to honoring the international coal
supply contracts approved by the previous government.

ELECTRICITY

Energy production in the Philippines is concentrated in the electricity sector. Geothermal power
accounts for the country's largest share of indigenous energy production, followed by
hydropower, coal, oil and gas. The Philippine government has made shifting from reliance on
imported oil a major goal, and is pushing the current boom in natural gas-fired electricity
development.



The most significant event in the Philippine energy industry in recent years has been the Power
Industry Reform Act of 2001. After 7 years of congressional debate and court cases, the Act
came into force on June 26, 2001. The act has three main objectives: 1) to develop indigenous
resources; 2) to cut the high cost of power in the Philippines; and 3) to encourage foreign
investment. Passage of the Act sets into motion the deregulation of the power industry and the
breakup and eventual privatization of state-owned enterprises. Actual sale of state assets and
implementation of the program is not likely to take place until late 2002 or 2003.

The legislation requires the state-owned utility National Power Corporation (Napocor) to break-
up its vertically integrated assets into smaller sub-sectors such as generation, transmission,
distribution and supply in order to prepare for eventual privatization. The result will be a system
in which privatized generators would sell directly to private distribution companies. Working
with consultants from Hunton and Williams, Napocor has designated two new subsidiary
companies designed solely for eventual privatization. These two firms, Transco and Psalmcorp,
will entail the state's high voltage transmission lines and infrastructure, and power plants,
respectively. The government also will sell off its share of Meralco, a smaller company that
serves Manila and the immediate surrounding area by buying power from various Independent
Power Producers (IPPs).

Napocor will need to transfer its existing power purchase obligations to private distributors, and
also to renegotiate high-priced contracts. The cost savings lie in the fact that private distributors
will likely be unwilling to enter into agreements that are above market rates. There are other
financial incentives for the government as well. Napocor's huge debt and $9 billion in power
purchase agreements are unsustainable, and the government must already contribute $300
million per year to keep Napocor afloat. Finally, the government needs more foreign investment
in the sector as demand is projected to outpace supply by around 2005 at current rates of
investment.

In order to make the sale of Napocor more attractive to investors, the government has absorbed a
significant amount of Napocor's $6.7 billion debt. In addition, the $9 billion in power purchase
agreements with IPPs also will be sold off. The transmission system will be transferred to an
independent company, Transco, which is scheduled for privatization by mid-2002. Privatization
of Transco, however, is contingent upon congressional approval for the rules governing a new
wholesale spot market as well as a reduced transmission tariff, or "wheeling charge". According
to deregulation laws, no one potential buyer will be allowed to own more than 30% of the
Philippines' generating assets.

Electricity demand in the Philippines is expected to grow by around 9% per year through 2009,
necessitating as much as 10,000 megawatts (MW) of new installed electric capacity. Current
contracts will provide about half of that amount, with the remainder expected to be filled once
the market deregulates. Medium-term increases in power demand are to be satisfied largely by
the three gas-fired plants (Ilijan, Santa Rita, and Sucat) that will be linked to the Malampaya gas
field, plus the coal-fired 470-MW Quezon Power Project that was inaugurated in June 2000. The
Korea Electric Power Corporation (KEPCO) plans to complete the 1,200-MW Ilijan plant in
2002. KEPCO will run the plant under a build-operate-transfer scheme for 20 years, after which
ownership will revert to Napocor. Minority stakeholders in the plant are Southern Energy of the
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United States (20%) plus Mitsubishi (21%) and Kyushu Power (8%) of Japan. First Gas Power
completed its 1,020-MW plant at Santa Rita in August 2000, with the plant running on
condensate until gas becomes available. First Gas Power's subsidiary FGP Corporation is
building a 500-MW power plant nearby the First Gas facility in Santa Rita, in Sucat. Operators
are expected to begin by 2006.

Other power facilities planned, under construction, or recently completed include four small
hydroelectric plants with a total capacity of 650 MW in the Mindanao region and three small
diesel-fired plants in Oriental Mindoro operated by Southern Energy. The CE Casecnan Water
and Energy Company (a subsidiary of California Energy International) is constructing a
multipurpose irrigation and 150-MW hydroelectric facility in Luzon.

Southern Energy is the Philippines' largest IPP, operating five power plants in the country.
Southern's new coal-fired Sual plant began commercial operation in late 1999. The 1,218-MW
plant is located about 130 miles north of Manila, and reportedly is the nation's largest and
lowest-cost electricity producer. Napocor is the sole purchaser of Sual electricity.

Several power-generating facilities also are under extensive rehabilitation. The 100-MW Binga
hydroelectric plant in Itogon, Benguet has been under renovation since 1993 following damage
from a 1990 earthquake. Due to political factors, this renovation has so far been unsuccessful,
with the dam in worse shape now than in 1993. A larger project is the $470 million contract with
Argentine firm IMPSA (Industrias Metalurgicas Pescarmona Sociedad Anonima ) to rehabilitate
and operate the 750-MW Caliray-Botocan-Kalayaan (CBK) power complex in Laguna, south of
Manila. The CBK complex is the grid regulator in Luzon, and as such is able to transmit power
to other plants on the grid in the event of breakdowns. IMPSA, in conjunction with new partner
Edison Mission Energy of the United State, was able to get a performance undertaking guarantee
despite Napocor's and some government officials' objections, facilitating long-delayed financing
of the project.

In March 2000, Texas-based El Paso Energy International and Hawaiian Electric Industries
formed a 50-50 joint venture to own and operate five power plants now owned by East Asia
Power Resources Corporation, a public Philippine company. The total generation capacity of the
venture's holdings will be 390 MW. The oil-fired plants are located in Manila and Cebu.

Volatility in electric power prices has angered many Filipinos, who blame the Power Industry
Reform Act of 2001. The Act calls for an Energy Regulatory Board, which reviews and approves
applications by the National Power Corporation for price increases. Controversy over pricing
still exists, however, as the Association of Philippine Electric Cooperatives demonstrated in May
of 2001 with an organized blackout to protest a 30 centavo rate increase instigated by Napocor.

The Philippines, due to its geography, has problems linking all of its islands together into one
grid and ensuring availability of electric power to the remaining 9,708 villages without electricity.
The government has set a target date of 2004 for electrification of all these villages through the
14-billion peso "O-Ilaw" program, and also is taking steps to link together the country's three
major power grids (Luzon, Visayas, and Mindanao). As of March, 2002, the government claims



the project is 85.6% complete. Where it is not economical to link small islands' grids into the
national grid, separate local systems are being established around small generating plants.

Renewables

The Philippines is the world's second largest producer of geothermal power, with an available
capacity of 1,931 MW, according to the Philippine government. The government would like to
bring on another 990 MW, bringing capacity to 2,921MW, and exceeding the U.S. capacity of
2,775 MW. Geothermal power currently makes up around 16% of the Philippines' installed
generation capacity, most of which has been developed by the PNOC - Energy Development
Corporation (PNOC-EDC). Privatization of PNOC-EDC is expected in the near future, with
several firms already expressing interest. PNOC-EDC bought Napocor's geothermal assets in
March 2001. Kyushu Electric company is in a joint venture with PNOC-EDC to develop a 40-
MW geothermal plant in Sorsogon, Albay province, and Marubeni of Japan has expressed its
intent to build the 100-MW Cabalian geothermal plant in Leyte. California Energy's Philippine
unit is working with PNOC to develop three new geothermal power plants in Leyte, producing a
total of 540-MW of electricity. Plans are underway to develop nine new facilities in Luzon,
ranging from 20 MW to120 MW that will eventually bring a total of 440 MW of geothermal
energy to the grid. By 2004, the new 40-MW Mambucal and 40-MW Rangas power stations in
Dauan, Negros Oriental are expected to come online.

Besides geothermal, the Philippines also is exploring the use of other renewables for electricity
generation, particularly in the country's unelectrified villages. In December 2000, WorldWater
Corp. signed an agreement with Cebu Electric Cooperative to provide 1,200 homes with solar
electrification. In March 2001, the Philippine and Spanish governments, in conjunction with BP,
agreed to a $48 million contract to bring solar power to 150 villages. BP and the government of
Australia also have partnered with the Philippines to supply solar power to rural villages,
bringing 1,145 solar-powered systems to 52 new municipalities. New solar-powered facilities
were also inaugurated for villages on Samal Island on December 7, 2001.

The Philippines appears to have a strong potential for wind farming. The United States
Department of Energy wind mapping survey estimates that wind resources in the Philippines
have a power generation potential of as much as 70,000 MW, seven times the country's current
power demand. Garrad Hassan Ltd. of the United Kingdom has expressed interest in a $220
million wind power pilot project. Another wind power project is the 40-MW, PNOC-EDC
Northern Luzon project in Ilocos Norte, scheduled to begin operations in 2002. PNOC and the
Japan Bank of International Cooperation also plan to build a $64.7 million, 40-MW wind farm in
Burgos. The Burgos facility will be the country's first commercial wind farm, and may possibly
be connected by a spur line to the Luzon Island power grid. This project is the first in a series of
three to add 120 MW of wind power to the NAPCOR grid. A biomass waste-to-energy plant is
planned for Negros Occidental that would use 450 tons of municipal waste and bagasse per hour.

Nuclear

In March 2000, the government announced that it would build a 600-MW nuclear power plant
similar to the Bataan plant by 2020. However, the Bataan plant was declared inoperable due to
its location on an earthquake fault, and the government continues to pay $250,000 per day to
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service the debt on the inoperable plant. The Triga Research Reactor, which dates from 1963, is
to be replaced with a new 20-MW research reactor. However, though as it may say, energy from
Nuclear sources is very unpopular proposition among Filipinos.
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The Energy Conservation Technology
Realized in Japanese Steel Industry

February, 2003

The Energy Conservation Center, Japan

(ECCJ]

Main Activities of ECCJ

Industry

Residential
&
Commercial

Overall

D

[©) Energy conservation audits services for factories

@ Education & training on energy conservation

@ State examination for energy managers (assigned by the Gov.)

@ Technological development

® Disseminating (conference for successful cases of E-C
activities, excellent energy conserving equipment, etc.)

® 1S014001 seminar for environmental inspectors

@ Energy conservation audits services for buildings

@ Ranking catalogue for energy efficient appliances

® Promotion of Energy labeling system

@ International energy star program implementation
® Smart driving for energy conservation - Stop idling —
® Energy conservation “navi”

@ Establishment of “energy conservation republic”
ESCO research and development

@ Energy conservation campaign & exhibition (ENEX)

@ Commendation (grand energy conservation prize)

® Information & data base

@ Publicity and publishing

® Consulting service through e-mail 5

II-A-11




1. Trends of Energy Consumption

Final Energy Consumption by Sector index
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(10" keal 1999/1965
400,000 @ Transport
[0 Commercial (486)
350,000 [JResidential
O Industrial Sector
[ Non-Energy
300,000 72)
250,000
200,000 i = J217 ] [@79)
150,000
105 | [(257)
100,000 Industrial Sector ’
% (1973) (1980) (1990) (1999) ||index
1973=100
50,000 [ (1965) 9 5 ry 49.0%
65.2% NorE 1999/1973
on-Energy

0
65 67 69 71 73 75 77 79 81 83 85 87 89 91 93 95 97 99

F.Y.
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Why did the manufacturing industry of Japan succeed in the
energy conservation after the Oil Crisis?

* Cost reduction (enforcement of international competitiveness) and self-help
efforts by companies

 Regulation measures by Government (Energy Conservation Law)

* Support and subsidy system by Government (finance, tax, subsidiary aid)

- =

- =

Japan became the first class in energy conservation technology by the
rapid progress of energy conservation.

% ECCJ 4
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Turnout ( Million ton / year )
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Trend of Crude Steel Production
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Activity Incentives for Energy Conservation

1. Cost-down of Energy, Fuel and Electricity

2. Improvement in Productivity

and Rationalization in Production System

3. Fulfillment of Company’s Social Responsibility,

Load Reduction to Global Environment
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Trend of EAF Operation Data
in Japan
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Example of the Energy Items
in Japan’s Mini Mill

(Products: Steel Bars for Concrete Reinforcement)

13%
10%
4% 52%
9% Ratio (%)
12%
I EAF (Power)

O EAF (Chemical Reaction:02, Oil, Others)
[ Auxiliaries of Steel Making Shop (Power)
UJ Burner (Ladle+Tundish)

M Bumer ( Reheating Furnace )

O Rolling Mill Shop (Power)

Several Energy Saving Technology
in Material Flow Chart

Decrease of Input Power (2)
Decrease of Heat Loss  (3)

Bag
,_{”:[:fu:j j— Filter
Scrap Prel(lizztmg [Ca—r
FALY S -— =
{—‘ Decrease of Holding Time (6)
Regenerative
1[%.' Burner (5)
[
l\g#ﬁﬁ-- e —— |1ooo,—7-:15'

I
‘ DHCR ( Direct Hot Charge Rofling ) ‘
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Connecting of Billet
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Type 2

‘ Continuous Rolling
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Energy Conservation for
EAF-Mini Mill Factory

1) Energy conservation in EAF shop
1-1) EAF
a) Increasing of input energy
« Enrichment of O,
According to above countermeasure
» Increasing of Oil ( Burner ), Carbon,

Low cost alloys (Al ash, Bundle made
from Can, etc)

b) Increasing of efficiency in input energy
o Power
Common (DC, AC) :
o VVVF control of electrode lifting
o Foaming slag control in refining stage, etc
AC: Al-arm, Reactor (in case of enough
capacity of power station and

high voltage operation), etc
o Other

Post combustion (Shaft furnace), Supersonic lance, etc

12
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c) Decreasing of output energy

e Increasing of heat size

e Decreasing of Tap to Tap time and waiting time
of the time after tapping ( from tapping to the
start of ladle teeming )

e Decreasing of heat loss by slag
o Hot recycle of slag, Control of scrap’s dust, etc

e Scrap preheating

Shaft furnace with decreasing technology
of dioxin
e Others

1-2) Others
e Decreasing of power saving in auxiliaries

o VVVF control in the motor of dust collector, etc

2) Energy conservation in Ladle and CC

e Regenerative burner of ladle

o Matching of the productivity between EAF and CC
3) Energy conservation in Rolling Mill

e Regenerative burner of reheatig furnace

e DHCR (Direct Hot Charge Rolling ), etc
e Matching of the productivity between CC and Mill
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Conceptual Drawing of
Heat Balance at EAF

P= Input power
( Thermal efficiency N )

Oxyzen
+ @~ Thernal loss per hour

Coke

Q= Kerosene heating value 01

+ Oxidization heating value Q;

E= Sensible heat of slag
EF Sensible heat of molten steel

(Pn-q)T+Q=E +E T = Tine ( Melting and Heatis )

T= [(E] & Eg) -O}/(Pn-q)

Example of Heat Balance
in EAF

Input Output

p 44 Wolten 336(55%)
ower :(356%) Energy Energy Steel

611

Mcal/t

N Slag 34( 6%)

Oxidation 177
Heat of C (20%) Egzaust 153(25%)

Oxidation 90 ?’ Power  28( 4%)

Loss
Heat and  (15%) Unit, Meal /t
Reaction (Unit, Neal/t ) Radiation 60(10%)
Heat of from
Metals furnace
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Influence of Oxygen and Reheat
on Power Consumption

o Without Preheating
e Shaft Furnace
a Basket Preheating
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= .
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Example of Heat Balance
in EAF ( With Al ash )
Molten Steel Slag ’
396.1(39.3%) 50.7 (7.6%) .
Hot Heal Y Electrical loss 11.1 (1.7%)
66./1(3‘&\ Water 56.8(8.5%)
[ N others Exhaust Gas
143 73.2 (11.0%)
(2.2%)
Output :668.3(kWh/t)
Scrap
Input :668.3(kWh/t) 22145
E Slag7.8 (1.
L \:' Oxidation of Electrode
v Heat Value Reaction Heat \ Combustion of kerose)ne
of Power of Oxidation 22,5 (3.4%)
295.2 (44.2%) e 236.3 (35.4%) L
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Secondary Conductive Arm
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[Cu-made Conductor]

gl 0 [ ]
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Relationship between Power Consumption and
the Time from Tapping to the End of Casting
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Hot Recycling of EAF Slag
( Less slag-off after tapping )
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Several Type
in Recent Scrap Preheating
Consteel Shaft Furnace Twin Shell Furnace]
Effect: 45WH/t Effect: 70KiH/t Effect: 30KH/T
(Reported Value) (Reported Value) (Reported Value)

22
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Shaft Furnace A ( 2 Finger Type )‘

|65
;

I L zs

[Shaftt Furnace B

Preheat
Chamber

Scrap

[Exhaust Gas]
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Effect of VVVF

without VVVF with  VWVF
Blovyer Motor 970%0. 85*MLN/60 970%0. 85*{1 11 /
Collector | =960KNH/CH | 60+0. 85%10/60+
0. 75%449/60
(970KW) (1CH:70M™) | _500 KwH/CH
Power ] 960/ 80 520/ 80
Consumption =12 KWH/t =6.5 KWH/t
Difference 5. 5KWH/t
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Regenerative Burner of Ladle

Exhaust Gas

'\P/ \ 70
\_‘ v Switching Valve
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Concept Drawing of Regenerative Burner

Ceramic
Regenerator

Exhaust Gas

Four-wings
Switching valve 27

Combustion air i

Regular Industrial Furnace

When waste heat recovery is not implemented, the
exhaust temperature is almost equal to furnace
heating temperature

Exhaust

Burner/—\

Fuel :DFQ:

| |

Blower

% 28

II-A-24




High-performance Industrial Furnace (1)

Typical energy conservation is to preheat the combustion air with
the metal heat exchanger.

Recuperator
Burn;r/—\ (metal)
Fuel :{;4: —
Blower Combustion air

% ECCJ 29

High-performance Industrial Furnace (2)

Locate a pair of burners with a built-in ceramic storage_heat exchanger.
Combust and exhaust in turn, implement high temperature preheat (heat recovery)
of combustion air.

Fuel switching valve

Regenerator
(ceramic)

Switching valves for air
supply & exhaust Blower

% ECCJ 30

Induced draft fan
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High-performance Industrial Furnace & Regular Industrial Furnace

Recuperator

60 |
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40 |-
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20 7 ~ 600 i___'_ [ | 5
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Energy conservation ratio (%)

Preheat air temperature (°C)

Demonstration of energy conservation effect
by High-performance Industrial Furnace

“Field test program of introduction of high performance industrial furnace” (1998-2000)

% ECCJ 32
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Effect of Heat Pattern Change in Furnace
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Energy Cost Ratio in Small & Medium Industries (Japan)
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More Information

* You can find information regarding
ECCJ’s activities as well as trends of
energy efficiency and conservation
in Japan through accessing ECCJ’s
Internet Home Page:

* URL:
http://www.eccj.or.jp/index_e.html
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[A] Information Required for ASEAN Industry Audit
(EAF Steel Industry)

[ I] Necessary information (Answers to Questionnaire) before audit execution
(We want following information by November 29, 2002)

1. Company general information for factory energy consumption
2. Production of Major Products
3. Utility consumption data
3-A Steel-making process (Daily, Monthly and Annual)
3-B Rolling process (Daily, Monthly and Annual)
4. Electric power receiving
5. Boiler

6. Major energy consuming facilities

[IT] Necessary information during the audit execution
7. Necessary drawings and documents including energy intensity
8. Energy conservation plan
9. Energy conservation items in the past (including results)
10. Energy conservation items undergoing (including expected results)
11 Problem items if you have.

[II] Item as requirement for steel maker selection

Two factories in the area of Manila, Philippines

[IV] Necessary measuring instruments
Please prepare following measuring instruments for audit execution.
Temperature gauge (Non-touch radiance type)
Luxmeter,
Clamp type Ammeter (0~300A or 500A),
Clamp type Wattmeter
Pressure gauge,
Gas analyzer,

Thermo-camera
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[B] Company Information for Factory Energy Conservation / Questionnaire
[EAF Steel Industry]

Company Name

Replied by

Division

Date

1. General

1 |Name of Factory

2 |Address

3 |President

Factory Manager

Energy Manager

4 |Type of Industry

5 [Capital

6 |Annual Sales Amount

7 |Number of Employees

8 |Number of Engineers

Electrical Engineers

Mechanical (Heat)
Engineers

9 [Organization Chart

10 |Brief Company History

11 |Meteorological
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4. Electric Power Receiving

Items

Unit

1999

2000

2001

2002

Note

Receiving Voltage

kv

Maximum Demand

MW

Annual Electricity Consumption

MWh

Paid Amount of Electricity

PHP

Power Factor

Annual Operating Hour

h/y

Average Electricity

MW

Maximum Electricity

MW

O |l | Q||| bW

Transformer Capacity per Unit

MVA

—_
(=)

Number of Transformers

—
—_

In-house Generation Capacity

MW

5. Boiler

Boiler No.

Type

Built Year

Nominal Capacity (Steam)
Steam Pressure (kg/csz)
Steam Temperature (‘C)

Evaporating Volume (t/h)

Nominal Capacity (Electricity)
Generated Electricity (kWh)
Generated Voltage (kV)

Power Factor

Kind of Fuel

Fuel Consumption

Operating Period (Hours/Day)
1999
2000
2001
2002

Operating Period (Hours/Year)
1999
2000
2001
2002
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7. Necessary Drawings and Documents

No. Items
1 [Plant Layout
2 |Process Flowchart of Major Products
3 |Energy Flowchart
4 |Electric Skeleton Diagram
5 [Structural Drawing of Major Equipment
Measuring Points and Name of Instruments for Energy Consumption
6 |Specification and Structural Drawings of Boiler
7 |Energy Intensity : Energy Consumption / Output of Products
No. | Kind of Product Kind of Energy Unit 1999 2000 2001 2002
a (Example) Production tly 300,000 320,000 320,000 350,000
Steel bar Fuel Oil kL/y 30,000 32,000 31,000 33,000
Electricity MWh/y 30,000 32,000 32,000 33,000
b Production
c Production
d Production
e Production
f Production
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8. Energy Conservation Plan

oI —A—41




9. Energy Conservation Items in the Past (including results)

10. Energy Conservation Items Undergoing (including expected results)
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11. In case you have any problem(s) in your course of promotion of energy

conservation, please circle the number(s) of applicable item(s) among the following.

1 |Uncertainty of energy prospect

2 |Less impact of energy cost to the whole cost of the enterprise

3 |The increasing energy cost can be covered by rising the price of products
4 |Little possibility of energy shortage

5 |Little potential for promoting further energy conservation

6  |Shortage of engineers

7  |Difficulty in obtaining good energy efficient equipment

8 [Unreliable results from energy efficient equipment

9 |Uncertainty about return of investment in energy conservation facilities
10 [Difficulty in obtaining good information such as successful case of energy saving activities
11 |Insufficient system of research and development

12 [Shortage of fund for facility improvement and modification

13 [Out-of-date facilities

14 |Low consciousness of employees

15 |Lack of personnel who can educate the employees

16 [Shortage of measuring equipment

17 [No time to analyze energy consumption rate

18 [Shortage of information on government's measures

19 [Shortage of government's subsidiary measures

20 |Others (Please add comments)
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